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The Largest Traveling Crane. 


On this and succeeding pages we pre- 
sent engravings made from working draw- 
ings of what is at the present time, we 
believe, the largest crane of its type in 
existence. It was designed and built by the 
Morgan Engineering Company, of Alliance, 
Ohio, for the U. 8S. Navy Department, and 
is to be set up in the twelve-inch gun shop 
at the Washington Navy Yard. The crane 
is nominally of 110 gross tons capacity, and 
it is therefore called the one hundred and 
ten ton crane, though it is actually calcu- 
lated to lift and carry 150 net tons, or 
300,000 pounds. The tops of the supporting 
girders are 40 feet from 
the floor, and the crane 
rests upon two trucks, one 
at each end of the bridge, 
ach truck having eight 
wheels upon which the 
load is equalized in such 
a way that each wheel 
bears an equal portion of 
the load atall times. Two 



































r | ne 
‘tl K » 
| vs 
it A, 
t f \ 






































There are four speeds for the main hoist—1, 
2, 4.and 8 feet per minute, the loads intended 
for these different speeds being 150, 75, 
374 and 182 tons respectively. In addition 
to the main hoist, there is an auxiliary hoist, 


intended for the more rapid handling of 


lighter weights, the drum being mounted 
































Square shafts are employed for driving 
throughout, the main shaft passing along 
above one of the supporting girders and 
between the truck wheels, similar shafts 


being used to drive the various motions 
of the trolley, and passing along at either 
side of the bridge. 


There isa friction clutch 
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THE LARGEST TRAVELING CRANE. 


bearing rails are on top of each supporting | upon the same trolley, and, therefore, having 


girder, the distance from center to center of 
the inside rails being 59 feet 2 inches. The 





the same traversing speeds as for the heavier 
loads. Two hoisting speeds are given this 


specifications required that the crane should | auxiliary drum ; viz., 15- and 30 feet per 


have an effective lift of 40 feet, and that | minute, 
the bridge should consist of two girders of | tons respectively. 
wrought-iron or mild steel, of such cross- | ersed on the bridge at two speeds, 25 


at which speeds it will lift 15 and 30 
The trolley can be trav- 
and 50 


section, depth and construction, as to limit | feet per minute, while the bridge can also 
the fiber stress in the upper or compression | be given two speeds on the elevated track— 
member of each girder to a maximum of | 30 and 60 feet per minute. 


7,500 pounds per square inch, and in the 
lower or tension member to 8,000 pounds per 





All the motions of the crane are controlled 


iby seven upright levers shown standing 


square inch of net section, when carrying | vertically in the operating cage, each lever 
the full load of 246,400 pounds at the center | controlling two motions, which are plainly 


of the bridge, increased by the entire weight 


of the bridge, trolley and connected parts. 


indicated to the operator by brass plates 
fixed upon the levers and the cage. 





by which the main shaft is driven, and 
which can be controlled from the operating 
Provision made for preventing 
over-travel of any part of the crane,- the 


motion being automatically thrown out of 


cage. is 


gear just before the limit of its movement is 
reached, the lever controlling the motion 
being returned to its neutral position. Au 
tomatic brakes are applied to the hoisting 
motion whenever the operating clutches are 
thrown out, thus preventing the load from 
running down. 

Other built by the 
same company, which are in use in the same 
building, one of these being shown in the 
first illustration, Fig. 1, which is a general 


smaller cranes were 








elevation in transverse section (looking north) 
of the 12-inch gun shop. The smaller crane 
on the lower level is of 40 gross tons capac- 
ity, and is arranged to pass under the larger 
crane, which is the subject of the present 
arvicle, and which is seen in position above, 
with lower chain sheave block at its highest 
point, and suspended there to a ‘‘ Krupp” 
gun 42 feet long, 15% inch caliber, and 
weighing 119 tons, (This gun was selected 
only to give an idea of its proportion, and it 
is not certain that this type and design is the 
class selected by the government.) 

On the ground floor is shown a 14-inch 
gun-boring lathe. Sufticient 
given upon this drawing to give one a very 


dimensions are 


good idea of the general 
proportions of the building 
and cranes. 

The truck which 
ports the crane bridge at 


sup- 


the side of the building, 
Where the main square 
driving shaft is located, is 
shown by Fig. 2 (page 2), 
which gives plan, side and 
























































}end elevations. Upon this truck is placed the 
machinery for receiving and transmitting 
| to the transverse shafts 
| parallel with the crane bridge, and which 
| drive the trolley mechanism. 

The several motions controlled by the ma- 


motions several 


chinery on truck are as follows: Two 
changes of speed for main hoist; two 
changes of speed for independent hoist; 


two changes of speed for transverse travel; 
two changes of speed for longitudinal travel ; 


| with powerful reversing clutches for revers- 


ing travel of crane on track backwards and 
forward. It will be observed that truck 
composed of longitudinal box-beam, 
built of 15-inch steel channels and I beams, 


is 
one 
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with top and bottom tie plates in one contin- 
uous length, riveted together, and planed 
smooth top and bottom for true surface in 
securing the several parts. It will also be 
observed that the ends of crane girders are 
located 12 feet from center to center, and 
directly beneath box-beam are two separate 




















The large intermediate or ‘‘idler” spur 
wheels transmitting motion from square 
shaft to machinery above box-beam, and 
same on opposite end, driving bridge travel, 
are fulcrumed and secured as part of lower 
trucks, thereby allowing an independent mo- 
tion of box-beam with machinery above, and 


= He 
Fig. 2. 
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frame, having steel bushings hardened in oil, 


with hardened steel roller or pin bearings. 
These steel track wheels have large bevel 
wheels securely keyed and bolted, and driven 
by steel bevel pinions, and are driven as 
shown, both sides of truck frame. 

Crane bridge is composed of two box sec- 


vist Aurillary Hoist 
d Clutches 


Trolley-and Bridge Travel 
Change Speed Clutches 


an Bridge 
Reversing 
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angles 6 inches by 6 inches by 1 inch thick. 
Cover plates and angles are in one piece, of 
continuous length. Web plates in four 
pieces, with ends and top planed to insure 
accurate butt joints, united by 15 inches by 
8-inch splice plates. Bottom end of web 
plates truly chipped even with angles to 








































carriages, with four 
steel wheels each. Securely 
bolted to box-beam are four 
cast-iron bearings having a 
convex surface, with shoul 
ders at each end for contact 
with same on each _ piece. 
These bearings are 39 inches 
long, 22 inches wide. The 
carriage frames are of cast- 
iron box section and concave 
bearings to suit; the male 
bearings are secured to box- 
beam. The object of this F 
construction is to allow for Wf 
compensation in transverse /, 
direction of building, in view 
of possible deflection of crane 
bridge under extreme  con- 
ditions, or lateral deflection 
in longitudinal track, and 
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prevents every possibility of 








bringing an undue load on 
inner track wheels, and to 
prevent undue strain by jam- 
ming or locking of teeth, or 
changing of centers in spur 
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receive cover plates, which are 
secured by }-inch rivets. All 
other parts are secured by {- 
by inch rivets. Cast-iron distance 
pieces are placed between webs, 
at intervals to suit shape, 
secured by one-inch through- 
bolts, with cast-iron washers on 
outside of webs. Quality of 


w . . . 
fh, ta iron required in these crane 
Tih girders was of the best, tough, 


FSS 


fibrous, ductile, and uniform 
in quality. Required limit of 
elasticity not less than 26,000 
pounds per square inch. (The 
attention of bidders was called 
to the fact that the elastic limit 










































































wheels transmitting motion to machinery 
above box-beam. The shafts above box- 
beam are central with ends of crane girders, 
and from center of these shafts the radii 
of curves in these compensating _ bear- 
ings are struck. These bearings are truly 
turned and scraped, with deep spiral grooves, 
and cored reservoirs in lower bearings for 
waste to saturate with oil for lubricating. 
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THE LARGEST TRAVELING CRANE.—SEE PAGE 1. 


each lower wheel truck, without binding of 
parts, 

The steel track wheels on separate truck 
not driven, revolve loose on axles, having 
steel bushings hardened in oil, with hard- 
ened steel roller or pin bearings. The axles 
are stationary, and secured to truck frame. 
On driving end the steel track wheels are 
keyed to axles, and these revolve loose in 


tion, wrought-iron, curved girders. Total 
length, 63 feet 5 inches ; depth at each end, | 
28 inches ; depth in center, 60 inches ; width 
of top and lower flange, 29 inches; web 
plates, 16 inches center to center. Top| 
and bottom cover is composed of two 
wrought-iron plates, 29 inches wide, ,°, inch | 
thick, total 14 inches. Web plates ,% inch | 
thick, secured by internal and _ external 





was one of the most important points in the 
quality of material), The test specimens, 
when taken from angle or other shaped iron, 
of less than 44 square inches sectional area, 
required to have an ultimate resistance of 
not less than 50,000 pounds per square inch, 
with an elongation of at least 15 per cent. in 
a length of 8inches. A similar specimen, 
when taken from plate iron not over 24 
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inches wide, required an ultimate strength 
of not less than 48,000 pounds per square 
inch, with an elongation of at last 15 per 
cent. in 8 inches. Reduction of area in 
every case required to be not less than 20 
percent. Each girder, without rails, brack- 
ets or machinery, weighed about 24 tons. 

Fig. 3 represents a general side elevation 
of trolley, with machinery for reversing and 
changing speed of main hoist. It includes 
also a sectional plan through main axles and 
trolley frame, showing the manner of con- 
struction and location of equalizing beams 
securing track wheels. 

Fig. 4 isa drawing representing a general 
side elevation of trolley, with machinery for 
reversing both the travel of trolley to and 
fro on bridge, and the hoisting and lowering 
of independent or auxiliary hoist. Also 


shows a sectional plan through main axles, | 


trolley frame and equalizing beams, with the 
manner of construction. 
Other engravings and a further description 
of this crane will be published in a later issue. 
oe 


Filling “A Long-felt Want.” 


The average man has wrestled with the 
problem of carrying postage stamps wit« 
out having them, from innate perversity, 
glue themselves to his pocket-book, or 
whatever receptacle he 
places them in. But his 
wrestling has been unsuc- 
pines Now the Mason 
Regulator Company, of Bos- 
ton, Mass., has stepped into 
the breach and issued a neat 
little case, by the use of \ 
which stamps can be carried BN 
in a pocket-book with the 
assurance that a fellow can 
tind one loose when he wants 
it. By enclosing a postage 
stamp to the company, the 
case can be had by anybody. 


us out at the objective point aimed at, but it 
was too late for corrections. We must 


| therefore say that those who have taken ex- 


ception to a part of our last two articles are 
correct to a certain extent. 

To make corrections, aud to present the sub- 
ject in a better and a more elementary form, so 
that it may be better understood, we will com- 
mence again with force, and for the con- 
venience of the reader we will repeat such 
parts as may be used to avoid referring to 
the eighth and ninth papers. 

Thus far we have studied the laws of 
motion (first to eighth papers) without re- 
gard to the nature of the cause or agent 
which produces it. The study of force re- 
lates to that cause, and io studying the 
origin of motion we are at once called upon 
to consider matter in connection with force. 

The amount of matter (or mass, as it is 
sometimes called,) that any body contains, is 
determined by its weight. For example, if 
a body weighs two pounds, we say that it 
contains two pounds of matter. If another 
body weighs ten pounds, it contains ten 
pounds of matter—five times as much as the 
first one, etc. 

The foundation of dynamics, which is the 
science of force, matter and motion, was 
given to us by Isaac Newton in the follow- 
ing three laws of motion: 



















Fig. 4. 


that force, and the motion imparted to it is 
in the direction in which the force acts, 
because, according to the first law, the body 
cannot do otherwise than move in obedience 
to the acting agent. 

Tutrp Law or Morion. 
tion there ts always an equal and contrary 


To every ac- 
reaction, or the mutual actions of any two 
bodies are always equal and in opposite diree- 
tions.” 

This simply means that if we hold a stone 
upon our hand weighing two pounds, for 
example, the stone exerts a downward press- 
ure upon our hand of two pounds, and, 
at the same time the hand exerts an up- 
ward pressure (‘‘ 
of two pounds upon (or under) the stone 


in the opposite direction ”’) 


to support it. 

If the opposite poles of two magnets are 
brought near to each other they will be 
drawn together, and the pressure or stress 
upon the first is exactly the same as that 
upon the second, but in the opposite direction. 

Generally, wheu two bodies are pressed 
together, a stress is produced between them 


at their surfaces of contact, and the direc: | 


tion of the stress is at right angles to those 
surfaces at their point (or points) of contact, 
and from them towards each body respect- 
ively. 

In these laws force and motion are spoken 
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force is the cause of motion, For example, 
if we press against the edge of a book lying 
on the table, it will move if pressed suf- 
ficiently hard, It is pressure (static force) 
that causes the cannon ball to leave the 
muzzle of the cannon and fly through space. 
It is the pressure (static force) against the 
sails of a vessel that propels it. The steam 
pressure (static force) on the piston of the 
steam engine drives our locomotives, mills, ete. 

SYSTEMATIC AND UNSYSTEMATIC UNITS. 

The unit of static force in common use— 
the pound—is an unsystematic standard. 
Any standard measure is said to be systemat- 
ic, first, when it is derived in a convenient 
way and directly from one or both of the 
two fundamental units of length and time. 
For example, the metric units of weight and 
measures are all systematic because they are 
derived directly from the unit of length—the 
meter, The standard pound in England and 
the United States ‘‘is a piece of platinum 
marked ‘ P. 8S. 1844, 1 Ib.,’ 
oftice of 


deposited in the 
the exchequer . . . ” and is 
called ** the imperial standard pound avoir- 
dupois.” This piece of platinum ‘‘is a thick 
disk about 14 inches across and 1 inch high, 
with ashallow groove around it near the 


top.” Its volume is about aaa of a cubic 
foot. mae 

‘The origin of English 

measures is the grain of 

i corn, Thirty-two grains 


of wheat, dried and gath- 
ered from the middle of 
the ear, weighed what was 
penny weight.” 
The  pennyweight 


called one 
was 
divided into twenty-four 
equal parts, one of which 
was called the 
There are 7,000 such grains 
in the pound avoirdupois. 
This is an 


gratn, 





unsystematic 
unit or standard in more 
ways than one. 



































Force, Motion and Work. 
By PEDRO. 
TENTH PAPER. 


MATTER—FORCE—NEWTON'’S LAWS OF MO- 
TION—SYSTEMATIC UNITS. 

Thus far the reader has had nothing but a 
definition of dynamic force. He has not 
been informed why we should call this or 
that dynamic force, or why it should not be 
be called der Constantinapolitanisherpfeifen- 
machersgeselle, or Why we should not multi- 
ply the weight of the body by the velocity 
of Jupiter, and divide by the distance of 
nowhere from anywhere, and call the result 
‘‘dynamic force.” Hence, if we should 
stop here, after giving simply a defini- 
tion, the reader would not be any wiser 
than he is when told that ‘‘the mass 
multiplied by the velocity is the momentum 
of a body.” Just as we were going to ex- 
plain, however, what dynamic force is, we 
discovered that some of our work was 
slightly defective, as it would not bring 
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THe LARGEsT CRANE.—SEE 


First Law or Morton. °° Heery body 
continues tn its state of rest or of uniform 
motion tn a straight line, except in so fur as 
it is compelled by force to change that state.” 

This first law simply means that matter is 
inert; that is, that matter of itself has 
no power of locomotion. When it is at rest 
it cannot move itself. When it has been set 
in motion by some agent it will continue 
to move forever if not stopped by some in- 
fluence external to itself, because it cannot 
stop itself. When it has been set in motion 


| subject, 


by a force, it must continue to move with the | 
same velocity that it had at the instant the | 


force ceased to act, and it must also continue 


to move in the same direction that it was | 


then moving, because it cannot do otherwise. 
This inert property of matter is called ¢nertia. 

Second LAw or Morion. 
motion ts proportional to force, and takes 
place in the straight line in which the fore 
acts,” 

That is, when a body is acted upon bya force, 
the motion imparted to it by that force, 
if free to move, whether it was already in 
motion or at rest, is directly proportional to 


** Change of 





PAGE 1. 


of as intimately connected in some way, and 
only one kind of force is mentioned. We 
will, however, divide the subject into statée 


force and dynamic force, not because there is 


any physical difference between the two, 
but it is simply a convenient division of the 
dynamics are 
convenient divisions of In the 
former case (static and dynamic force) the 
difference is simply one of time or quantity, 
as we shall see further on, while in the latter 


jnst as statics and 
mechanics, 


case (statics and dynamics) there is simply xo 
difference or some difference of intensity. 


STATIC FORCE. 


Static force is simply that which can be 


/expressed by weight, pressure, strain, stress, 


tension, compression, pull, push, resistance, 
attraction, repulsion, cohesion, adhesion, etc. 
It is any action or cause which can be meas 
ured by aspring balance, a weighing scale 
ora dynamometer, The unit of static force 
which we will adopt in these papers is the 
standard pound avoirdupois. 

We get an idea of static force by lifting 


various objects of known weight. Static 


Second, standard units of 


measure are systematic when each and every 


compound 


element by which it is measured is unity. 

An element is any quantity which is re 
duced to its simplest form. For example, 
velocity and time are the elements of space 
or motion, which is a compound quantity 
because it is measured by the product of the 
first two —s = +t. The systematic unit of 
motion, therefore, is measured by the upit 
of velocity and the unit of time — one foot 


of space velocity of one soot & time, one 
min ute, 

The cubic foot as a standard unit measure 
of volume is systematic, because it is meas- 
used by the wnt of length, unit of width and 
unit of thickness. The imperial gallon, asa 
measure of capacity, is unsystematic, since it 
277.274 


cubic inches; also the United States standard 


contains the awkward number of 


vallon, Which contains 231 cubic inches. 
° <i 
The Pennsylvania Railroad Company has 
a lawsuit on its hands, for refusing to carry 
coal fora private concern except at exorbi 


tant rates. It ought to lose the suit. 
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LETTERS FROM PRACTICAL MEN. 


A Hammer Blow. 
Editor American Machinist : 

There is probably ho subject which is 
more frequently misunderstood or so incor- 
rectly referred to as that of hammer blows. 

The question is often asked, What blow 
will that hammer strike, or, what is the 
force of the blow delivered by a certain 
hammer, and the answer must be stated 
directly in pounds or tons, to give popular 
satisfaction. But it is just as absurd to 
soeak of a blow of so many pounds or tons 
as it would be to speak of a yard of milk or a 
quart of steel rails, because weight is no meas- 
ure of work, and the blow struck by a 
hammer can only be measured by the work 
itcan do. In English-speaking countries the 
recognized measure of work is the foot- 
pound, and the blow of a hammer should 
always be stated in foot-pounds, to have any 
meaning at all; but how seldom is it done, 
and with what suspicion of ignorance woulda 
hammer builder be regarded who should try 
to evade or qualify his answer as to the force 
of the blow delivered by his hammer, say- 
ing: ‘ Well, that depends upon the material 
struck,” or, ‘‘It cannot be stated definitely, 
but we take steam on top, and our hammer 
will do a great deal of hard work.” The 
prospective purchaser, if not well versed in 
the principles of mechanics, might say: ‘‘That 
is all very well, Mr. Hammerbuilder, but 
I see by the AmMerIcCAN Macuinist of May 
29th that a two hundred pound hammer can 
be built to strike an eight hundred pound 
blow, and I guess if you could do as well 
as that you would say so.” But to the 
readers of the AMERICAN MACHINIST, Who 
are somewhat familiar with the proper use 
of mechanical terms, the meaning intended 
to be conveyed by such a statement is rather 
obscure to say the least. In fact, it is very 
much like Keely’s discoveries and revela- 
tions—they sound well to the public in gen- 
eral, but mean absolutely nothing to the 
scientific world. 

The peculiar statement referred to is prob- 
ably not so unusual as to attract much atten- 
tion, but I think it would be of interest to 
know how those who speak of a hammer 
blow in pounds understand the measure to 
apply. WILFRED LEwits. 

Philadelphia, Pa. 


Making Rolls. 
Editor American Machinist : 

Replying to Mr. Stuart, in issue of 29th, 
respecting the ‘‘ Making Rolls,” would state 
that his whirling gate is a good feature, but, 
as we have been using that all the time, we 
cannot say that that relieved us, although we 
know that it helps us some. The party who 
offered us information on this question in 
previous issue did not seem to understand 
our trouble. If the ‘‘ turning” in the lathe 
would: give us goed or bad rolls, I do not 
think we would have any trouble. Thank 
ing both gentlemen for interest shown, 
and soliciting further help. 

C. W. BENDER. 


Device for Increasing Draught, 
Kditor American Machinist: 

It is quite apparent to all that have any 
thing to do with locomotives that there is no 
draught to get up steam until sufficient 
steam is raised to start the blower, and if 
any one is late there is no way to hurry mat 
ters. 

As we have a small 
yard for shifting cars, and as we want this 
work all done before time to go to work, 
and having been annoyed afew times by 
there not being steam, the writer hit upon 
the following plan to avoid further trouble: 

An enlargement of the smoke pipe that 
goes through the roof was made in the 
form of a telescope, the bottom of which 
could be let down onto the stack of the en- 


locomotive in our 


This one lets down onto the flange 
It would be 
as well not to make it so large, and only 


vine 
gine. 


where the netting is inserted. 


cover the bead on the top of the stack. 
Now there is a fair draught, and steam is 
raised quickly, and, further, there is no smok- 








ing up the house, asit is all taken out through 
the smoke pipe. | 
This smoke pipe is supported by the roof | 
as usual, and the sliding part is suspended 
by three cords, which are attached to the 
bottom at equal distance apart. 
W. E. CRANE. 


Clearance on Threading Tools. 
Editor American Machinist : 

In your Question and Answer column ‘“‘ W. 
E. P.” asks for a rule for grinding the proper 
clearance of tools for cutting square threads 
and worms, and, knowing by experience 
what a time it is to get a tool right, I enclose 
rule and sketch for the benefit of those who 
don’t know, and who may appreciate it. 
Draw the perpendicular A B equal to the 
circumference of the screw to be cut, then 
draw B Cat right angles to A B equal to the 
pitch required; join A C' and you have the 
angle of screw. The triangle A B C is 
drawn one-fourth full size for screw 34" 
diameter, and two (2) inch pitch. 

The gauge is made full size, and can 
easily be made of sheet-steel or brass. To 
use it set the bevel J) to the line A C,; place 
the tool on any flat surface, and, after apply- 
ing the gauge to one side of the tool, reverse 
the gauge and apply it to the other side, 
when it will be seen if the tool has the proper 
angle, and also if the clearance be the same 


A 





and wait for some one else to do the experi- | 
menting. About thirteen years ago Pro- 
fessor Sweet suggested the idea of equalizing 
the wear on a lathe lead screw—intended 














INCREASING DRAUGHT. 


for fine work—by cutting away part of the 
thread where it was used but little, and so 
leaving the wearing surface at any point ap- 
proximately proportional to the amount of 
wear. Although the 
idea seems a_ good 
one, probably no one 
ever tried it. A screw 
wouldn’t look pretty 
that way, and it is so 
much easier to do as 











everybody else does 
\ —and let the wear all 
‘ come in one place. 
Professor Sweet 
has just been trying 
the scheme in another 
way, and as there are 
so many places in 
Pd machine tools where 
accuracy is impaired 
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CLEARANCE ON THREADING TOOLS. 


on both sides; the clearance should not be 
less than three degrees. 

The large right angle shown in the gauge 
is 90°, and will be found useful when grind” 
ing the tool. 

Screw tools made of round steel can easily 
be set to angle of screw, and answer purpose 
as well as square. E. A. Roru. 

Pittsburgh. 
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by unequal wear, it 
seems as though this 
attempt to find a par- 
tial remedy is worthy 
of record. In mov- 
ing into their new 
shops, the Straight Line Engine Co. have 
been overhauling their tools, and their 
traversing machine came in for its share 
of attention. This is a big milling ma- 
chine, and was illustrated in the AMERI- 
cAN Macurinist, May 26, 1888. It resembles 
a planer in general outline, and has a some- 
what similar rail. As the saddle is fed | 
along on the rail while in the cut, the wear | 





Mechanies of the Chinese. 


It is a remarkable fact that the dwellers 
in the celestial empire, notwithstanding their 
technical skill and their many important 
inventions, stand on a very low plane in 
respect to the natural sciences and their 
practical application. A recent occurrence 
illustrates the backward state of science in 
China. A firm of German electricians, by 
order of the young emperor, fitted the palace 
with electric lights. The first trial of the 
new illumination threw the imperial cabinet 
into a state of consternation, because such 


| results could only be obtained, according to 


their view, by the aid of supernatural powers 
—very likely those of evil spirits. It was 
consequently decided to remove at once the 
electrical lamps and machines from _ the 
palace. In their astronomical conceptions 
the Chinese stand ye: betini the age of 
Copernicus, believing that the sun revolves 
around the earth, of whose form and the way 
in which it is supported in space they entertain 
the strangest ideas. Of course, in such a 
country, astrology, soothsaying, and all the 
rankest superstitions still flourish, and a 
check can only be expected from the gradual 
influence of the many intelligent young 
men who have studied in European univer- 
sities. 

In the ordinary application of practical 
mechanics curious things are related of the 
pig-tailed nation, showing that Chinese edu- 
cation is based on ancient traditions, adhered 
to with great pertinacity. They display a 
knowledge of the principles of the lever and 
the pulley, but in the use of these appliances, 
known in early antiquity, they remain at the 
point that Europe passed thousands of years 
ago. In lifting heavy blocks of marble by 
means of a scaffold, they tie a rope around a 
stone, carry it over a beam, and with a bight 
around another beam below, while a lever is 
suspended from a higher beam, its short arm 
connected by a rope with the rope holding 
the stone. After one set of men have drawn 
down the lever, those holding the main rope 
pull it tight, and a workman above slips 
down the knot of the lever rope for another 
hoist. —The News Universum. 
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Measuring Clearances in Engines. 


By Dr. R. H. Tuursron. 


The measurement of the volumes of the 
clearance and ‘‘dead spaces” of engines is 
often a matter of importance, and is al yays 
one of some difficulty, if exactness is 
sought. In the course of work in the regu- 
lar operation of the mechanical laboratories 
of Sibley College this problem must often 
be solved, and a number of ingenious devices 

have been resorted to by Mr. Bissell, 
the instructor in charge of work. In 
one case it was found that there was 
suflicient leakage, when the engine was 
cold, to permit some uncertainty to arise 
as to the exactness of the measurements 
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effected when water was used to fill 
the spaces to be determined, though it 


was not enough, when hot, to affect 
appreciably the measurements made 
during the period of operation. A very 








heavy cylinder oil was substituted for 
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BEARING SURFACE. 


is rather greater than in the planer rail, 
where the saddle is never fed while under | 
strain. The saddle is used mostly near the 
middle of the rail, and, of course, the wear 
was greatest there—so that if set ‘‘ tight and 
easy’? at that place it would go very hard 
towards the ends. The plan to prevent a | 
recurrence of this is by cutting away part of | 


the bearing, as shownin sketch, so as to leave | 


| the bearing surface at any point proportional | 


Bearing Surface in Proportion to Wear, | 


Editor American Machinist : 

Every little while a new idea comes up in 
mechanics, which, while apparently all right, 
requires somuch courage to carry out, that 
it is easier to go onin the regulation way, | 


| to the wear. 


The spots cut away are only | 
deep enough to insure clearance after some | 
wear—about ,,;'° deep. How the scheme | 
works remains to be seen. We shall watch | 
for general results with a good deal of in- | 
terest. E, J. ARMSTRONG. | 


the water, and it was found that it 

answered the purpose admirably, none 

of it being lost; and successive measure- 

ments at various intervals and various 

times taken for the work, gave identical 

results; that is to say, the oil would 
not penetrate in sensible quantities where 
water would be lost. 

Perhaps the best method yet tried was that 
suggested recently, during the work of Mr. 
Wiechardt, of the University of Iowa, while 
doing graduate work in the laboratories, and 
as later tried by Mr. Bissell. In place of 
water or oil, fine bird shot was employed. 
The result was absolutely satisfactory. The 
measurements were exact, and not a shot 
could be lost, the density of the lead making 
it ceriain that none could be left in the en- 
gine undetected by the weighing. In all 
work thus done every pellet was recovered. 

ale 


A cubic foot of aluminum weighs 162 Ibs. 
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Foot-power Mitering Machine. 


This machine is designed for mitering 
moulding accurately and quickly, and is 
made in two sizes, the No 3 for moulding 
three inches wide, the No. 5 five inches wide. 
The miter gauge which is shown on the ma- 
chine moves to and from the knife by a link 
motion, operated from the shaft and lever 
shown below the bed. 

The sliding gauge has a pawl which drops 
into the notches on the bed, which prevents 
it from being forced back, and locks it into 
position. 

The gauge also carries a rod which has a 
stop, to cut moulding of uniform length. 
This, as will be observed, is adjustable. The 
rule is graduated to suitable lengths. The 
bed plates, which are shewn next to the 
knives, are made adjustable, so that they can 
be elevated next to the knife to give the 
moulding a slight under-cut. This is a very 
valuable feature in cutting hard wood 
moulding, or cutting mouldings which are 
warped, as it always insures a tight joint on 
top. The carriage is provided with an ad- 
justable stop so that it can be limited at any 
point in its upward movement, which isa 
valuable improvement, as in cutting narrow 
moulding it is not necessary to raise the foot 
the full height of the stroke. The carriage 
is secured to the frame in the same manner 
as the hand power machine, which has pre- 
viously been illustrated in our columns, and, 
being made in the form of a triangle, com- 
bines great strength with the least amount of 
metal. 

It will be understood that this machine cuts 
two miters at each stroke, or, in other words, 
makes the joint ready to be put together. 

Stops and gauges are also supplied by 
which the machine may readily be used for 
trimming square or at any desired bevel. 

The makers are the Fox Machine Co., 
jrand Rapids, Mich. 


—_—_ +e 
Where to Serve an Apprenticeship. 


By W. H. Booru. 


I am not prepared to state that the boy 
who is apprenticed in a high-class shop will 
not turn out so good a workman as he who 
has come through some little shop in a coun- 
try town, but my experience strongly points 
in that direction. So long as in the small 
shop reasonably good work is expected, the 
small shop will turn out better men than the 
large. Ina large, well-furnished shop there 
is some first-rate contrivance to facilitate 
every bit of work, and a man brought up to 
their use is frequently much at a loss if 
fortune afterwards puts him into a smaller 
establishment; but when a youth starts in at 
a small place he learns infinitely more than 
he otherwise would do. He has to contrive 
methods of tixing work, and he has to grind 
his own tools, and so learns very much in- 
deed that he may entirely lose in a place 
where there is a tool-room, unless he be 
fortunate enough to take a turn in the tool- 
room, which does not fall to the lot of less 
favored apprentices. 

In the small shop the apprentice gets 
infinitely better opportunities of seeing and 
doing every variety of work, than in a large 
place making one steady thing. We have 
observed that the tendency of a training in a 
large shop doing one special class of work is 
to preduce men who either fall entirely out 
of the engineering profession, or become 
settled down in a fairly remunerative billet, 
from which they steadily progress to better, 
and need rarely be out of occupation. In 
a small shop the apprentice is either quickly 
driven away by discomforts and hard work, 
or he becomes successful on exactly opposite 
lines to those of the specialist. He has prob- 
ably more hard knocks in life, and has 
many changes to make, but is found able to 
cope with all the different classes of work he 
does meet, and the possibility is that he at- 
tains finally a better position than his special- 
ist fellow, and even takes, in the long run, 
the highest-paid specialist appointments 
over the heads of the specialists themselves. 

To the youth who has the luck to get into 


a first-class works—and boys are apt to 





consider it luck—we would say, take care 
that you do not become too much like the 
special tools which you see around you. Do 
not become stereotyped, and do not fancy, 
when you find yourself with every detail of 
the machine you assist to make, that you are 
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Foot-POWER MirERING MACHINE. 


now an engineer. If you are in a locomo- 
tive shop, you will probably become so | 
familiar with every detail and general dimen- | 
sion that you would be able to instruct drafts- | 
men to prepare drawings of a locomotive to| 
your “own design,” which would be an 
embodiment of the general type of that | 
class as made by the works where you were | 
apprenticed, modified only by any imperfec- | 
tions of memory, and the individualism of | 
the man who put your orders into form as a | 
drawing. When built to ‘‘ your design ”’ it | 
is probable that your engine may work well, 
and even develop such good qualities as to 
obtain for you the credit of having of your 
own genius produced a first class machine. | 
Asa fact, you have really produced a good 
average copy of the regu- 
lar practice of another 
shop, and you may have 
no knowledge whatever 
of the principles under- 
lying the dimensions you 
have made choice of. You 
are not an engineer, but a 
copyist, perhaps uncon- 
sciously so, but a copyist 
all the same, and those 
who know you will recog- 
nize the resemblance in 
your productions, and in 
the productions of others 
who had the same teach- 
ing as you, to the ideas 
of the same original mas 
ter mind. Now, there is 
no harm in such similar 
ity of productions, if only 
you adhere to the orig- 
inal; for the reason that, 
after careful consideration, 
you can see good reason 
for doing so. Why do 
you use a 52-inch boiler, 
or 66 inch wheels, or why 
do you single-rivet some 
seams and double-rivet 
others? and so If 
you do these things be- 
sause for your haulage 
you found 72-inch wheels 
did not allow you to use 
enough steam on each 100 yards of line 
passed over, because you know a boiler is 
weakest against circumferential stress, then 
you do well; but if you do them because 
these are the figures on a blue print, which 








SS 
. 


Water Line 





on, 





no one but yourself gets to see, then you are 










H 


TL. 








MACHINIST 


not worthy of your position. We have 
known men brought up in large works, 
whose knowledge did not even extend to the 
calculation of the strength of a boiler barrel. 
These men could draw well, arrange the 
parts of an engine, and get out good details, 
but they had never had occasion 
calculate anything, merely receiving in 

chief. Such 
men could not comprehend the stresses 
produced amongst a system of brake 
levers with floating fulecrums, and yet 
they got along, and did well in this life, 
simply because they could do some things 
well, and copied precedents slavishly 
when out of depth. The small-shop 
man on the other hand, is very apt to 
undervalue the aids which big shop 
facilities afford of doing accurate mechan- 
ical work. From a commercial point of 
view accuracy is essential, for without 
it there can be no interchangeableness 
of parts; and though we would never 
sympathize with the repinings of one 
whose lot was first cast in a small shop, 
we would certainly advise him, when 
he had obtained that handiness which 
comes from such teaching, to take a turn 
in a big works, where he would obtain 
a finish, and become a better man in 
every respect, whilst not losing in any 
way that versatility which comes from 
a training in a general shop. Educa- 
tion in a technical college will never 
satisfactorily supersede actual work in 
a shop, and it is doubtful if the famil- 
iarity acquired with tools in such a place 
is much more than a few weeks of actual 
workshop practice will give. The train- 
ing of the technical school is to our 
mind chiefly valuable as showing a youth 
that certain principles underly all correct 
practice, and he is led to think, in place 
of blindly accepting data and precedent as 
uncontrovertible axioms. 
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A New Oil Purifier. 


The illustration represents a new oil puri- 
er of comparatively simple construction ; 
its action is based upon the relative differ- 
ence in the specific weight of oil and water, 
and does not require any chemicals, cloths, 
charcoal or other filtering substances, except 
water. The apparatus consists of a cylin- 
drical vessel, with an oil reservoir on top 
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Oi. PURIFIER. 
and filtering chambers below. The lower 
part of the apparatus contains a limited 
amount of water; a coil of pipes, through 
which steam flows, is placed in the inner 
filtering chamber ; a glass gauge to indicate 
the water level and purified oil level, faucets 


Hh 


for drawing off the oil or water, and a blow 
pipe completes the apparatus. 

The oil which is to be purified is poured 
into the reservoir ; it then runs through the 
center tube, and is discharged at the bottom 
of the inner filtering chamber. The weight 
due to the high column of oil forces the oil 
to pass through the water, and the heat from 
the coil of pipes will cause it to become 
somewhat diluted, and drop its impurities to 
the bottom of the cylindrical vessel. The 
oil collects and fills the above the 
water level in the inner filtering chamber, 
and from there flows through small aper- 
tures into an annular space, where the oil is 
again forced through the water, but this 
time downwards; from thence it is forced 
through the column of water in the vertical 
tubes and discharged in a purified state into 
the cylindrical chamber above the water 
level. The blow-pipe extending from the 
filtering chamber to the top of reservoir, 
answers as un outlet for any gases that may 
form; it will also prevent overflowing by 
discharging any rising or overheated oil 
back into the reservoir. The steam pipe 
serves to thoroughly blow out and clean the 
whole apparatus from time to time. 

It is claimed that, no matter how dirty or 
gummed up the oil which has been previously 
may be, it will come out of the 
purifier in a better condition than when 
it left the oil merchant. 

The apparatus is not liable to get out of 
order, nor choked or stopped up, as it works 
and cleans itself automatically. 

Whenever the water or dirt gets too high, 
the spigot must be opened. If the water 
gets too low, or if it is desirable to use all the 
oil, more water must be thrown in. 

The patentees and general agents are 
sruno Grosche, 36 Vesey street, New York 


City, and J. Bigler, Newburgh, N. Y. 
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Propulsion by electricity is effectually de- 
monstrated at the Edinburgh Exhibition. 
The site favored this, as it is skirted by the 
Union Canal, and four launches are running 
the canal. were designed by 
Messrs. Morton & Williamson, Glasgow, and 
built by Messrs. T. B. Seath & Co., Ruther- 
glen. The are, 40 ft. 
6 ft. 6in. beam, and the draught of water is 
2ft.1in. They each carry forty passengers. 
The electrical equipment has been supplied 
by Messrs. M. Immisch & Co., London, and 
similar to that the Thames 
launches, The charging plant consists of a 
horse-power engine and Immisch 
dynamo, and the switch arrangement is suit- 
able for charging all the four launches at the 
same time. The re-charging is done during 
the night and the launch can run ten to 
twelve hours. The motors are capable of an 
output of about 34 brake horse-power, work- 
ing up to 800 revolutions per minute, and 


on These 


dimensions long, 


is used on 


25 an 


the speed with the maximum load on board 


is six miles an hour. The propellers are 
coupled direct to the motor shafts. A ball- 
bearing thrust block is attached to the 


motor’s bed and is constructed in combina- 
tion with the plain bearing of the motor. 
This is the invention of the Messrs. Immisch, 
and has been patented by them. ‘The steer 
ing, starting, and reversing gear is so ar- 
ranged that one man has the launch entirely 
under control, These, so far can 
learn, are the first electric launches which 
have been worked commercially in Scotland. 
—EHngineering. 
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The Mail and Express has the following : 

The dispatch which we publish to-day 
from the Mail and Hepress canoeist tells of a 
daring achievement. Notwithstanding the 
fact that more than eighty lives: had been 
lost at the falls of the Ohio, at Louisville, in 
the past ten years, the plucky canoeist rode 
down them in his little paper canoe ‘‘ through 
the foam and over the waters like an arrow,” 
coming out safely on the lower side. 
It wasa bold feat, skilfully performed, 
and the canoeist is to be congratulated on his 
performance of it. 


People will differ in regard to such feats of 
foolishness. In our opinion, those who per- 
form them for the sake of a little cheap 
notoriety would do the world better service 








in a lunatic asylum. 
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Odontics, or the Theory and Practice of 
the Teeth of Gears. 





3y GEO. B GRANT. 





SIXTH PAPER. 
76.—THE CYCLOIDAL SYSTEM. 
If the curve known as the cycloid is | 
chosen as the determining rack odontoid, | 
(31), the resulting tooth system will be | 
cycloidal. 
It is commonly called the ‘‘ epicycloidal” 
system, because the faces of its teeth are | 
epicycloids, but, as the flanks are hypocy- | 





| tooth is a straight line. 


of action from the pitch point O as a center, 
no terminal point (18) exists. As there is no 
point upon the line of centers from which a 
circle can be drawn tangent to the line of 
action, there will be no cusps, (16) except on 
the pitch line. 

The cycloidal tooth can be drawn by the 
general method of (24), but there are several 
easier methods which will be described. 
There are numerous empirical rules and short 
cuts to save labor and spoil the tooth, which 
will not be described. 

When the pitch line is of twice the diame- 
ter of the line of action, the flank of the 
If the pitch line is 


upon the combined secondaries. 
shows this for the cycloidal tooth, the two 
faces working tegether at the pointa. As 
both secondaries are circles they must coin- 
cide, and the secondary action will be con- 
tinuous. 

When the teeth are also in contact at 5 on 
the primary line of action, there will bea 
double contact. 


79.—INTERNAL INTERFERENCE. 

If the secondary lines of action do not 
come together the teeth will not touch each 
other at all, but if that of the gear is smaller 
than that of the pinion the teeth will cross 





Fig. 57 | 


MacCord, and more thoroughly applied and 
| illustrated in his ‘‘ Kinematics.” 

When interference is avoided by omitting 
| one of the faces of the teeth the primary line 
| of action may be enlarged, but it must not 
| then be larger than the difference between 
| the pitch diameters. 

| Fig. 58 shows on the right the action 
| when the face of the gear is omitted, and on 
| the left the action when the face of the pin- 
| ion is left off. The teeth will just clear each 
| other, cach one touching the other at a single 
| point a inits pitch line. 

| As the contact at a is not a point of practi- 
‘cal action, care must be taken that the arc of 


| less than twice as large as the line of action, | each other and interfere. The line C, Fig. | action at the primary line of action is as 





The cycloidal tooth 
Fig. 54. 





| 
Secondary lines of action 


Fig: 56, 


cloids, it seems as if the name 
‘‘epihypocycloidal” would be 
more clumsy and accurate. . 

There is no more need of two c- 
different kinds of tooth curves ~ 
for gears of the same pitch than 
there is need of two different 
kinds of threads for standard ' 
screws, or of two different kinds Z 
of coins of the same value, and 
the cycloidal tooth would never 
be missed if it was dropped alto- 
gether. But it was first in the 
field, is simple in theory, is 
easily drawn, has the recommendation of 
many well-meaning teachers, and holds its 
position by means of ‘‘ human inertia,” or 
the natural reluctance of the average human 
mind to adopt a change, particularly a 
change for the better. 


77.—THE CYCLOIDAL TOOTH. 


The cycloid is the curve A that is traced 
by the point p inthe circle C that is rolled 
on the straight pitch line p /, Fig. 54. The 
normal at the point pis the line pq to the 
point of tangency of the rolling circle and 
the pitch line 

The line of action is the circle /.a of the 
same size as the roller (C. 

As no tangent arc can be drawn to she line 
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the flank of the tooth will be under-curved, as 


shown by Fig. 55, and it is customary to | 


avoid the resulting weak tooth by limiting 
the line of action toa diameter not greater 
than half that of the smallest gear to be 
used. 

78.—SECONDARY ACTION. 

The secondary line of action (21) is a cir- 
cle, Fig. 56, differing from the pitch circle 
by the diameter of the primary line of action, 
either inside or outside of it. 

When the internal secondary line of action 
of the internal pitch line coincides with the 
external secondary line of action of the pin- 
ion there will be secondary contact between 


20 teeth. 


of __ flank 
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Internal teeth 


Fig. 62. 


Undercurved flanks 
Fig. 55. 


57, is the face of the gear tooth, and the line 
d is the face of the pinion tooth having a 


primary line of action equal to the difference | 


between the pitch lines. The secondary line 
of each gear coincides with the pitch line of 
the other, and the faces interfere with each 
other the amount shown by the shaded space. 

The only remedy for internal interference 
is to reduce the diameter of the primary line 
of action to half the difference between those 
of the pitch lines, or else to leave off one of 
the faces of the teeth. 

The discovery of the law of internal cycloid- 
al interference is due to A. K. Mansfield, 
who published it in the ‘‘ Journal of the 


the gears, the face of the gear working with | Franklin Institute” for January, 1877. It 
the face of the pinion at a point of contact! was afterwards re-discovered by Professor 








| great as the circular pitch, for otherwise, as 
| in the figure, the gears will not be in continu- 
‘ous primary action. 





‘ Internal 
‘ interference 





~Seaker* 


Fig. 58 
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Construction by rolling 


Fiy. 59. 


The rule for internal interference, simply 
stated, is that the diameters of the pitch lines 
must differ by the sum of the diameters of 
the lines of action if the teeth have both 
faces and flanks, and by the diameter of the 
acting line of action if the face of either gear 


‘is omitted. For the standard interchangeable 


system, the gears must differ by twelve teeth 
if both teeth have faces, and by six teeth if 
one face is omitted. 

Fig. 62 shows the secondary contact in the 
case of a standard gear of twenty-four teeth 
working witha pinion of twelve teeth, and 
it is to be noticed that the teeth nearly coin- 
cide between the two points of contact. 
Where there is secondary contact the teeth 
practically bear over a considerable surface 
instead of at a line. 


80.—THE STANDARD TOOTH. 


The standard tooth (42), selected for the 
cycloidal system, is by common consent the 
one having a line of action of half the diame- 
ter of a gear of twelve teeth, so that that 
gear has radial flanks. 
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The standard adopted by manufacturers of | 
cycloidal gear cutters is that having radial 
flanks on the gear of fifteen teeth, but it is 
not and should not be in use for other pur- 
poses. If any change is made, it should be 
made in the other direction, to make the set 
take in gears of ten teeth. 

It must be borne in mind that the standard 
adopted does not limit the set to the stated 
minimum number of teeth, but that it sim- 
ply requires that smaller gears shall have 
weak under-curved teeth. 

81.—THE ROLLED CURVE METHOD. 

It happens in this case, and in this case 

only, that the rolled curve method, which 


} 
| 





theoretically applies to all odontoids, can 
be actually put into 
practical use, for the 
generating roller is 
here the circle, the 
simplest possible 
curve. 

As in Fig. 59, roll 
a circle of the diam- 
eter of the circle of 
action upon the out- 
side of the pitch line 
for the faces, and up- 
on the inside for the 
flanks, and a fixcd 
point in it will trace 
the curve. 

The method can be 
used by actually con- 
structing pitch and 
rolling circles, but the 
same result can be 
reached more easily 
and quite as accu- 
rately by drawing 
several circles, and 
then stepping from 
the pitch point along 
the pitch line, and 
back on the circles 
to the desired point. 
If the length of the 
step is not more than 
one-tenth of the di- 











manner, the turret revolving by hand or | 
automatically, asmay be desired. Turret has 
six holes, each having two set-screws for 
holding tools. 


| conducted several successful experiments in | 


Throwing Dynamite by Powder. | 





Dr. Joel G. Justin, of Syracuse, who has | 


one, elastic washers being employed to pre 


| 
| vent such contact. 


‘* Within the inside cylinder, and fitting 
closely to it, are placed wooden boxes con- 


Fig. 2 shows the same lathe with a turret throwing dynamite shells by powder from an | taining dynamite, the number varying ac 
fitted to the cross-slide. In this case the | ordinary gun, using in the experiments a/| 
block on which the turret rests is made | small gun witha charge of two pounds of pow- | 


interchangable with the compound rest, and | der, met with a disaster on the 27 


the change from one to the other is very | 
readily made. In this case, of course, the | 
turret partakes of all the motions and feeds 
of the carriage, both feeds being automatic. | 
A stop is provided, by which it is brought | 


exactly to the center, in case boring is to be | fortunately without seriously injuring any | box. 


done. With the turret mounted in this way, 


part of the tools used may be for boring and ' that Dr. Justin’s system is necessarily a fail-' bent. 








re 


TURRET ON 











~ 


th, in at- | 
tempting to fire such a shell from a nine-inch | 
Blakely rifle, purchased, for experimental 

purposes, of the South Boston Iron Works. | 
At the first trial the shell exploded within | 
the gun, which was torn to fragments, though | 


one. The accident does not prove, we think, | 


coiding to the size of the shell and the 
quantity of the explosive it may be desired 
to use. These boxes are charged substan- 
tially in this manner: A layer of ‘kiesel- 
guhr’ or other compressible absorbent is 
placed in the bottom of the box; then a 
stick of the explosive is cut off to the de- 
sired length and placed centrally in the 
The space between it and the cover 
of the box is also filled with the absor- 
The boxes communicate with each 


j ——alr -_ 

















SHEAR.—Fia. 1. 





other by means of central open- 
ings. When the boxes of dyna- 
mite are in place the steel caps 
of the brass cylinder are 
screwed on. These caps are 
furnished with leather air cups, 
one on each end, in each of 
which is a vent through which 
the air in the head of the shell 
slowly escapes, allowing the 
tube containing the dynamite 
to run slowly down to the 
point, where it is held in place 








ENGINE LATHE WITH TURRET—TURRET ‘ON CARRIAGE.—FIG, 2 


ameter_of the circle, the error will not be 
over one-thousandth of an inch for each step. 
This method is the best one to adopt, ex- 
cept for the standard tooth. 
+ me - 


Engine Lathes with Turret. 





On this page we give illustrations showing | 


the manner in which turrets are now applied 
by the Lodge & Davis Machine Tool Co., of 
Cincinnati, to their regular engine lathes. 
This is done in two ways, as shown; 
Fig. 1 showing the turret as applied in 
place of the regular foot-stock, the block 
being made to fit the shears, and the slide 
worked by a pilot wheel in the ordinary 





threading, while others are for facing, coun- 
terboring, etc., or several tools may be 


upon a piece of work held upon the centers, 
thus faciliating some kinds of work very much. 

In addition to the turret 
lathe is complete with taper attachment, 





irest, full swing rest and hollow spindles. 
| The screw is on the inside under the front V, 
| and the half nuts take hold of screw directly 
| under the cutting tool. 


| Turrets can be applied in this way to| 


| lathes of any size, and all the essential 
features of the lathe retained for ordinary 
engine-lathe work. 





fitted for performing successive operations | 


features, each | 


automatic stop to the carriage feed, compound | 


ure, though of course there will always be 
more or less risk in attempting to impart to 
a shell containing dynamite a sufficient veloc- 
ity within the length of an ordinary gun. 
|The following description of the shell we 
take from the New York 7imes, which con 
| tained an account of the accident : 

‘This instrument of destruction is a com- 
bination of two shells, one suspended within 
‘the other. The outer one is of cast-steel and 
‘tubular in form, and is provided with a 
| breech-piece. The inner cylinder is an ordi- 
nary piece of wrought brass tubing, one- 
| half the length of the outer shell, and hav- 
|ing a thin steel cap fitted at either end. It 


‘has no metallic connection with the outer 


by a small steel wire, fastened 
over a sharpened bearing. This 
leaves the rear half of the outer 
shell entirely empty save of air. 

‘‘When the shell receives the 
impetus of the firing charge of 
the cannon the wire is instantly 
broken, and the inner shell 
should, according to the in- 
ventor’s theory, go unexploded 
to the rear. It did not do so 
to-day. The air in the back 
chamber forming an air cush- 
ion, being displaced through 
the vents in the leather air 
cups, should then, according to 
Dr. Justin, rush to the space 
left in the forward end by the 
inner shell as it works back- 
ward. The fact that the inner 
shell is free to move backward 
and forward slowly, and is supposed not to 
be subject to the vibrations caused by the 
explosion of the powder behind it, through 
the entire ef metallic connection, 
is the secret of the alleged non-explosion of 
‘the dynamite. The point of the shell, though 
heavily weighted to insure a perfect balance 
when the cylinder containing the dynamite 
is at the rear, is of very thin metal, and 
is easily broken when it strikes any resisting 


absence 


‘surface. The collapse of the head explodes 
the dynamite.” 
The opinion was expressed before the trial 


that the shell was too thin and light for the 
charge, and it is probable that other trials 
will be made with heavier oves, 
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An Open Drawbridge—A Suggestion. 


A distressing drawbridge accident is re- 
ported from California, where a train ran 
into an open draw, the engine and one car 
going down, and drowning fourteen people. 
Means have been devised by which such 
accidents as this are made practically im- 
possible, and it is incredible that the man- 
agement of any railroad having a draw- 
bridge in the line, can be unaware that 
means exist for making that bridge as safe 
as any bridge of any description can be 
made. 

Not enough of the details concerning this 
accident are at hand to enable us to specify 
just the particular point at which failure 
took place in the operation of such pro- 
tective devices as were in use there, but it is 
quite certain that the best of such devices were 
not in use, or the accident could not have 
occurred. 

According to the press dispatches, passenger 
trains go over this bridge every half hour dur- 
ing the day, and the man in charge of it was 
supposed to raise a red flag on a pole above 
the bridge, as a signal that the draw was 
open. 

This, if it was all the protection afforded, 
was entirely inadequate. A signal, intended 
to indicate to a locomotive engineer that 
a draw is open, should not be upon the 
bridge, but at a distance from it, sufficient 
to enable the heaviest trains to be stopped 
between it and the bridge. Thus the danger 
of failure to see the signal until too late, on 
account of fog or other obstructions, 
avoided. Then the proper setting of the 
signal should not depend upon the bridge 
tender, but it should be automatic—so ar- 
ranged as to make it impossible to open the 
bridge without first setting the signal at 
danger. 

This may be, and usually is accomplished 
by arranging so that the levers which un- 
lock the rails preparatory to opening the 
bridge, also set the signal at the same time. 

Another very good practice is, to require 
all trains to come to a full stop at some 
distance from a draw, no matter how the 
signals may be set ; but sometimes, when a 
locomotive engineer undertakes to stop, he 
finds that, for some reason, he cannot do so, 
and that for the time being the engine is out 
of his control. Nothing will then avail to 
avert a serious and probably terribly fatal 
accident, except a derailing switch. This is 
the last resort when all else fails, and as it 
will certainly prevent any train from going 
into an open draw, every such bridge should 
be provided with them. 

We do not thus specify the various means 
by which drawbridges may be made safe 
for the information of railroad men, for there 
is no need of it; every railroad man worthy 
of the name knows all about them. Our 
object in detailing them is, that we may do 
our part in educating the public—unfamiliar 
with such matters—to know that means are 
available by which it may be protected from 
such accidents, and that, when such accidents 
happen, some one is directly responsible for 
them, and for the loss of life attending them. 

When the public fully understands to 
what extent such accidents as this and others 
which occur on railroads are preventable, the 
responsibility for them can be fixed, and 
some one made to feel the weight of it, and 
any one who knows how they can be pre- 
vented, and fails to raise his voice in protest 
against their needless repetition, fails to per- 
form aplain duty. An improperly protected 
drawbridge in a railway line is nothing 
more nor less than a death trap, and the first 
condition imposed for the use of such bridges 
should be that every known appliance for 
rendering them safe should be employed. 

In this connection it has occurred to us 
that there is a large field of useful employ- 
ment for the various organizations of rail- 
way employes. Their members are inter- 
ested in securing the universal adoption 
of safety appliances more than any other 
body of citizens, while at the same time they 
are in position to, and do possess a better 
knowledge of the defects of the bad and the 
advantages of the good devices than any 


1s 





others, They already possess the organiza- 





tion, through which accurate knowledge of 
the condition of every road can be known, 
and influence brought to bear in the direc- 
tion of correcting deficiencies. We can 
think of no new direction in which their 
power and energy could be exerted, that 
would be productive of more good, or would 
more certainly secure for them the friendship 
of the public, than to have it known that 
they had taken an active part in lessening the 
number of fatal accidents to travelers, by 
securing the adoption and use of the best 
appliances. While there may be good rea- 
sons why such organizations should not take 
part in such work, we can think of none, 
and the matter is at least worthy of attention. 


me 
A Narrow Escape. 


By way of contrast to the story of the 
drawbridge accident referred to elsewhere, 
we may mention the recent experience of the 
new transatlantic steamer, the Normannia, 
which, on her first voyage to this country, 
encountered an iceberg in such a way that, 
had she been without the very latest appli- 
ances for controlling the motion of ships, 
would in all probability be at this time at 
the bottom of the sea. She was running 
along at a speed of 17} knots through a fog, 
when the officer on the bridge suddenly saw 
dead ahead a mammoth berg. He was too 
close to stop, but by the manipulation of a 
few small levers which stood before him, 
put the helm hard a-port, and almost in- 
stantly stopped and reversed the port engine 
with its screw, causing the ship to veer 
off so quickly as to escape with nothing 
more serious than a few bent plates just 
under the turtle-back, and the loading of 
several tons of ice on the deck. It does not 
seem probable that any single-screw vessel 
could have been tutned out of her course 
quickly enough to have avoided a crushing 
collision, and even with the twin screws it 
seems that every second of time gained by 
having the appliances on the bridge for 
reversing either engine, directly and without 
calling on the engineers to do it, was urgent- 
ly needed. 

The efforts now being made to render 
ocean travel safe and comfortable appear in 
strong contrast to the course of most of our 
railroads in similar directions. But then all 
the steamship companies make use of the same 
highway which is free to any who choose to 
make use of it, and the line which offers the 
greatest safety, other things being equal, 
will have the choice of the traffic. 





9 lies 

Jersey City is right across the Hudson 
River from New York; a fact that we have 
before stated, It isa city of—well say 175,000 
inhabitants—with possibilities of growth 
almost unlimited. There are within its 
limits some of the best building sites within 
fifty miles of New York. Facilities for 
reaching these building locations are good, 
and are being improved from year to year. 
But the growth of Jersey City is unsatisfac- 
tory to the inhabitants. There are good liv- 
ing locations for mechanics who work in 
over-crowded New York, but they will not 
avail themselves of the opportunities to secure 
comfortable semi-suburban homes. It is inter- 
esting to reason why this is so. In the first 
place, Jersey City is burdened with foolishly 
contracted debts that make taxes high. But 
these debts are a thing of the past, and could 
be easily enough taken care of. There is a 
more potent reason than this why people live 
elsewhere than in Jersey City. The water 
that supplies the city is taken from the 
Passaic River, and is most thoroughly con- 
taminated with sewage. And this contami- 
nation is being increased with the growth of 
cities along the river banks. There is abun- 
dance of good water within reasonable dis- 
tance of the city, but it will cost something 
to getit. Sothe city goes, relatively, todecay. 
People will not live there, and manufacturers 
shun it. In the view of present knowledge, 
no city or town need expect to prosper that 
does not provide good water. It is a better 
thing than big bonuses to manufacturers, 
or the giving away of building lots to start a 





‘* boom.” 


Literary Notes. 


PAVEMENTS AND ROADS: Their Construction 
and Maintenance. Reprinted from The Engineering 
and Building Record. Compiled by E. G. Love, 
Ph.D. The Engineering and Building Record, New 
York. 

It would not be possible to improve upon 
what is said in the preface to this book 
in the way of giving an idea of its scope. 
We therefore quote as follows : 

‘This book is a compilation of articles 
which have appeared in recent volumes of 
The Engineering and Building Record, edited 
with a view of eliminating whatever was of 
timely or local interest, and arranged by 
divisions for convenience of use. 

‘“The science of paving and the need of 
proper maintenance of pavements is yet com- 
paratively little understood in this country, 
and the same is true in even ‘greater degree 
with regard to roads. The editor of the 
jourval named was led to give the matter 
special attention by seeing what was done in 
Europe, during his visits there, and finally 
began an investigation of work on streets and 
roads in England, France and other coun- 
tries, the result of which was the gathering 
of a large and very valuable mass of informa- 
tion in regard to the subject. Of this every- 
thing likely to be of practical use in America 
was printed in Zhe Engineering and Build- 
ing Record, and is given here in more con- 
venient shape. With it appears a large 
quantity of matter from American sources, 
including the prize essays on Road Construc- 
tion and Maintenance submitted in the com- 
petition instituted by the journal named, in 
December, 1889. 

“Tt will be seen that the great bulk of the 
book is made up of records of experience 
and statements of cost in different places. 
The comments are based on this experience.” 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request ‘o 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 


(221) J. H. H., Lorain, Ohio, writes: I am 
a young machinist, but do not know how to 
set locomotive valves. Please inform me 
how to do so. A.—See AMERICAN MACHIN- 
ist, April 30, 1887, page 5. 


(222) H.S. T., Corinth, Miss., writes: I 
wish you would inform me which is the 
front cylinder head on an ordinary stationary 
engine. A.—The fly-wheel end of a stationaty 
engine is generally considered to be the front 
end of the engine, hence the cylinder head 
which is nearest to the crank is called the 
front head of the cylinder. Sometimes a 
little confusion arises on this point, because 
in locomotives the head which is furthest 
from the crank-pin is called the front cyl- 
inder bead. 


(228) E. P. P., Atlanta, Ga., asks: Will 
you kindly inform me how I can braze a 
brass ferrule to a small copper pipe? A.— 
The end of the pipe to which the ferrule is to 
be brazed must be cleaned thoroughly by 
tiling or dipping it in acid; place the ferrule 
in the correct position on the pipe, and heat 
both over a fire; when hot allow spelter to 
run between them. 2. I have a boiler with 
a leaky stay bolt above the fire-door. How 
can I stop the leak? A.—Take out the stay 
bolt and put in a new one. 


(224) H. C. B., Plainfield, N. J., asks: 
What is the theory for placing steam heating 
pipes overhead? A.—The system of warm- 
ing overhead by direct radiation is one of 
convenience and necessity more than choice 
of position. It isclaimed that less pipe will 
warm a building in this manner than if it 
were placed against the walls low down. In 
some cases it is very doubtful whether, with 
the overhead system, pipes can be saved, and 
it would require actual experiments to de- 
termine the result. Your other questions are 
out of our line. 


225) G. T., Mexico, New York, writes: 
In a discussiou in which several mechanics 
took part, they differed so materially in their 
views as to the proper method of annealing 
brass tubes previous to placing them in the 
tube sheet that they agreed to have the mat- 
ter decided by you. A,—One method is to 
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heat the tubes and then plunge them in 
water. Another method is to heat the tubes 
in a furnace specially built for the purpose, 
and then let them cool gradually in the 
furnace. Both methods will anneal the flues; 
the first one will answer when the work is in 
a hurry, the second is the best and safest 
one. 


(226) W. L. R., San Francisco, Cal., asks: 
At what temperature does salt water freeze? 
A.—Sea water which contains several differ- 
ent salts dissolved in it, chiefly common salt, 
freezes at 27.4° Fahrenheit, the salt separat- 
ing, and the pure water floating in the form 
of ice; atd water which is saturated with 
seit salt sitiks as low as 4° Fahrenheit before 
freezing. Pure wate? freezes at 32° Fahren- 
heit, or we may say that the freezing point 
of pure water is stationary at 32°. 2. At 
what temperature is pure water at its largest 
bulk? A.—At 32° Fahrenheit. If water at 
the temperature of 39.1° be either warmed 
of Cooled it expands. This temperature is 
therefore called the poiiit of maximum 
density of water. If we corsidet water at 
this temperature to occupy a volume of 1, it 
will occupy a volume of 1.000127 at 32°; 
and the volume of ice at 32° will be 1.0908. 

(227) Felix, Paterson, N. J., writes: I 
would like to know how to run a Frick ice 
machine. I am a practical machinist, but 
have never run any engine. Whete can I 
obtain the necessary instructions to enable 
me to learn all about running an engine, 
specially an ice machine? A.—A_ practical 
machinist with a fair public school educa- 
tion should have no trouble in running a 
stationary engine. Of course, in many 
States you will need a license, and to obtain 
this you will have to pass an examination. 
We should therefote advise you to apply for 
a license, and, if you cannot piiss the exami- 
nation, you will have the advantage of 
knowing in what branches of study you are 
deficient, and it will point out to you the 
course of study to pursue in your leisure 
hours. Wedo not know of any institution 
which makes stationary engine running a 
special study, In order to ledrn how to run 
a Frick ice machine we should advise you to 
seek employment in an establishment where 
these machines are being built, and, if you 
prove yourself to be a capable person, you 
may obtain the desired position, 





(228) E. P. P., Washington, D. C., writes: 
F, A. Halsey, in his treatise on slide valve 
Beats; and under the head of eccentric, de- 
tines the throw of an eccentric as the distance 
from the center of shaft to the center of 
eccentric disk. Again, in an issue of the 
AMERICAN MACHINIst dated September 29, 
1888, and in reply to Question 427, it is 
stated that the travel of the valve is equal to 
the throw of the eccentric, that is to say, 
equal to twice the eccentricity of the ec- 
centric. Now in my opinion the above 
statements conflict, and what I am desirous 
of knowing is, which is right? A.—It is 
unfortunate that authors do not give the 
same definition to the term ‘‘ throw of an 
eccenttic’; some define it as the eccentricity 
of the eccentric, and others as twice that 
amount. The latter definition is generally 
given by English authors, and American 
authors tend to adopt the former. But in 
the majority of American shops the whole 
linear travel of an eccentric is called its 
thtow, atid this detinition we have been ac- 
customed to follow. So far as we can make 
out, mechanical writers are pretty evenly 
divided in their detinitions of the subject. 
But when authors define their terms clearly, 
as Mr. Halsey does, a difference in the deti- 
nitions should not detract anything from the 
value of the work. 


(229) J. C., Louisville, Ky., writes: 
Please inform me what thickness of metal 
will be required for a lap-welded iron pipe 
7 inches diameter, to stand 160 pounds steam 
pressure? Also what sHould be the thick- 
ness of a copper pipe of the same dimen- 
sions? Please give rules fer computing the 
same. A.—For pipes subjected to internal 
pressure we employ the following formula: 

> > 


T x (1), 


in which 7’ denotes the thickness in inches 
of the metal; P, the pressure per square 
inch; F, the internal radius in inches; and (, 
a constant depending on the kind and quality 
of the material used. Adopting a factor of 
safety of 8, we take for the value of ( one- 
eighth of the ultimate tensile strength of 
the metal; assuming that the ultimate tensile 
strength of iron is 40,000 pounds per square 
inch, we have for the value of U 
40,000 
8 

Now substituting in formula (1) for the sym- 
bols their values, we have 

160 « 3.5 

ya 5,000 

say tof aninch, which is the thickness of 
the metal ef an iron pipe 7 inches inside 
diameter subjected to an internal pressure of 
160 pounds per square inch. If the pipe is 
made of copper we employ the same formu 
la, but of course we must assign the proper 


u 


= 5,000, 


= 0.112, 


tensile strength of copper is 24,000 pounds 
per square inch, and again adopting a 
factor of safety of 8, we have for the value 
of C 


— 3,000. 


Substituting in formula (1) for the symbols 
their values, we have 

_, 160 X 85 e 

Sem 3.000. > 0.1866, 

say ;, Inch for the thickness of a copper 
pipe 7 inches inside diameter, and subjected 
to an internal pressure of 160 pounds per 
square inch. 


(230) A. G. G., Providence, R. I., writes: 
Please inferm me how to find the length of 
a chord of acircle when its distance from 
the diameter is given. For example, the 
diameter of the circle is 8 inches; distance 


24 000 
8 


from the diameter to the chord, .2 of an 
inch; what is the length of the chord? A.— 


Square the given distance from the diameter 
to the chord, also square the radius of the 
circle; subtract the former from the latter, 
and extract the square root from the re- 
mainder, and multiply the result by 2. Thus 
the square of .2 is .2x.2—.4; the square of the 
radius is 1.5 & 1.5=2.25. And 2.5 —.4 = 1.85 
The square root of 1.85 is 1.36, and 1.86 « 2 











= 2.72 inches, which is the length of the 
b 
fi] 
i 
t h © e 
g 
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required Ghotd. The foregoing rule is based 
on the following principles: Let ahd 
represent the given circle, fg the chord. 
Through the center c of the circle draw A « 
perpendicular to the diameter /d, and draw 
the radius¢ g. Here then we have a right- 
angled trianglec hg; the lengths of two of 
its sides, ch and ¢g, are known, hence the 
side 4 g is found by subtracting the square 
of ch from the square of ¢g, and extract 
the square root from the remainder, which 
will be the length of Ag. Buthg is one- 
half of the required chord, hence twice hg 
will be the length of the chord. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 























Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Mech’l Drawings; best; cheap. Box 457, Reading, Pa. 

‘**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

Patter: and Brand Letters. Vanderburgh, Wells 
& Co., 3 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Ill. 

‘*How to Keep Boilers Clean.” A 9%6-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Universal Vise Chucks. Pedrick & Ayer, Phila 
delphia, Pa. 

Link Planer 
Philadelphia, Pa. 

Standard Tool Co.’s Twist Drills. S. A. Smith, 
23 8S. Canal st., Chicago, Western Representative. 

Light Special Machinery and Tools to order, The 
Meriden Machine Tool Co., Meriden, Conn. 

Steel Name Stamps, ete. Address W. G. 
mann, 1099 First ave., Cleveland, O. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Bansh & Sons, Holyoke, Mass. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Well-drilling Machinery and Tools. Williams 


Brothers, Ithaca, N. Y 
For Pattern Letters, Steel Stamps, Burning Brands, 
Mach’y, Plates, &c., A. A. White & Co., Proy., R. I. 


F.C. & A. E. Rowland, New Haven, Conn. Hy 
draulic, Mill and Special Machinery to order. 


Attachments. Pedrick & Ayer, 


Sack- 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 
Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Freé when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y. 
Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See June 5,p.18. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps. acid blowers, filter press pumps, ete. 

~ eo Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 
Patent Attorney. R. G. DuBois, 715 11th st., Wash- 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-book on patents free. 
S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 
Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 
Patents.—Patent soliciting of high class. 

D. Walter Brown, 31 Nassau st., New York. 


Send for “A Brief History of Patent Legislation 
in the United States.” 
25’ Upright Drills a specialty. Finely made 
28’ great capacity, quickly operated, prices low 
32" Send for list of firms using our Drills. J. E 
36". Snyder, Worcester, Mass. 

25/’ “Only Drill Press built on 

32" ‘Ko-rekt’ principles, 

tl even if they come from Jersey.” 

2'’ Gould & Eberhardt, New Ark, N. J. 


C. H. Redman & Co., Newark, N. J., Manufactur- 
ers of Light Machinery, Automatic Selling Machines. 
Telephone and Telegraph Instruments, Sewing Ma- 
chine Attachments, Models, etc. Contracts solicited. 
For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J.C., care of 
AMERICAN MACHINIST. 
Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances,devices, 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York 
Montgomery & Co., 105 Fulton st., New York City, 
have just issued asmall catalogue of 160 pages, 
containing description and prices of many useful 
tools. A copy will be sent free to any address 
upon application. 
De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport. 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 
Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 
T. C. Dill Machine Co., 
Philadelphia, Pa. 
‘Binders’? for the American Machinist. Two 
styles, the **Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,”’ mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 
Just concluded. ‘ Practical Drawing.’ By. J.G 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 


mail to any address in the U. 8., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 


American Machinist Publishing Co., 96 Fulton st. 
New York. 

Screw Propellers. 

Manufactured by H. B. Roelker, 

22 Cortlandt st., New York, 

Superintendent of the late De Lamater Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines. 

Just concluded. ‘Modern Locomotive Construc- 
tion.”” By J.G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 














is to be started at 


mill 


A co-operative cotton 
Goldsboro, N. C. 

It is stated thatacar manufacturing will 
soon be built at Venice, Il. 

The Lua Cotton Mill, with $ 
has located at Bridgeport, Ala. 


plant 
250,000 cash capital, 


A $50,000 stock company is being formed at Clay 
ton, Ala., to erecta cotton mill. 

A $1,000,000 cotton mill is to be erected at High 
land Park, near Montgomery, Ala 

The Valley Iron Works, of Williamsport, Pa., 
will remove their plant to Lynchburg, Va. 

A $10,000 steam brick plant and a large blast 
furnace will be located at Covington, Va. 


and steel mill company. Capital, $150,000. 


The Chattanooga Pipe and Foundry Company 
will build branch works at Bridgeport, Ala. 


A.C. Robinson has formed a stock company at 
Bridgeport, Ala., to erect a 100-loom woolen mill 


Gadsden, Ala., reports the organization of a bar 


The Golden Foundry and Machine Company at 
Columbus, Ga., will erect new plant and enlarge 
capacity. 

It is reported that a wire mill is to be located on 
the property of the New Rome Land Company, at 
Rome, Ga. 

A stock company, with $100,000 capital, has been 
organized at Graham, Va., to erect a furniture fac- 
tory. A. B. Nicholls is president. 

The Sullivan Tron Co., of Duluth, Minn., with 
capital stock of $50,000, has filed articles of incor- 
poration with the Secretary of State. 

It is reported that the North Vassalboro Woolen 
Mills at Maine will soon be shut down and the 
plant and machinery offered for sale. 

The mayor of Cleburne is in correspondence with 
parties who propose locating in Cleburne, Texas, 
boiler works and a $25,000 brick plant 

The old looms are being removed from the 
weave-room of the Manville Mills, R. I., and willbe 
replaced by new and improved machines. 


The Eggette Fuel Company has been incorpo 


rated at Richmond, Va. Capital stock, $100,000. 
It will manufacture an artificial fuel from culm 
coal, 


A New England syndicate has recently organized, 
to expend $1,000,000 in Laredo, Tex. Among other 
enterprises the syndicate will erect a cotton mill to 
employ 500 hands. 

Drake & Smithare making extensive repairs on 
their saw-mill at Bristol, Vt. This firm is doinga 
large business in the manufacture of mailing boxes, 
ete., and are crowded with orders. 

The 
Ga 


Dowdy Manufacturing of Augusta, 
, has been incorporated by W. H. Dowdy, C. W. 
Davis, W. B. Sprague and others, to start a yarn 
and hosiery mill. The capital stock is $50,000. 


Co... 


Laredo, Texas, offered to donate five blocks of 
land to anybody who would build a cotton mill to 
cost $100,000. Mr. J. L. MeVicker, of New York, 
has accepted the offer, and the mill will soon be 
built. 

The Lodge & Davis Machine Tool Co, 
nati, Ohio, writes: ‘‘Wehave just sold the Sioux 
City & Northern Railroad Co. an entire machine 
shop outfit, the plant to be located at Sioux City, 
Towa.”’ 

The American Zinc Lead Company has_ been 
organized at Portland, Me., with a capital stock of 
$5,000,000, of which $100,000 has been paid in. 
The company is to run large smelting works in 
Colorado. 


Cincin 


Improvements are being made in the plant of the 
Lockwood Mills at Waterville, Maine. The Lewis- 
ton Machine Company has a contract to supply 154 
wide looms to this mill. This will make a total of 
2,354 looms. 

An English syndicate, with $3,000,000 capital, has 
been formed to develop the mineral lands of north- 
ern Alabama. Already furnaces, foundries, flour 
ing mills and other large industries are in progress 
of completion. 

The Buffalo Steam Forge Co., of Buffalo, N. Y., 
has leased the Cayuta Forge and Axle Company's 
Works at Sayre, Pa. 
on account of the recent large orders for car and 


This action was necessary 


locomotive axles. 

The Texas Mining and Improvement Company 
has a proposition from Northern capitalists to put 
in a cotton mill at Marble Falls, Texas, as soon as 
the water-power is developed, and take the major 
portion of the stock. 

The Bridgeport Woolen Mills is a $125,000 stock 
company that will establish a woolen millat Bridge- 
port, Ala. It will erect atwo-story building, 46x26 
feet, an ell 70 feet square, and additions for boiler- 
room, dye-room, ete. 

The Berlin Iron Bridge Company, East Berlin, 
Conn., has issued a very complete circular of iron 


bridges and other iron structures built at the 
works. The catalogue is a large one, and is very 


completely illustrated. 

A contract has been closed with the Railroad and 
Improvement Company, of Florence Ala., to locate 
a large foundry for the manufacture of 
fronts, architectural iron eastings, etc., at 
The plant will cost $100,000, 


stone 
that 
place. 

Articles of incorporation have been filed with the 
Secretary of State of Minnesota, by the Eureka 
Stone Company, of St. Paul. Capital stock, $10,000. 
The incorporators are Warren Carpenter, Carl H. 
Park and Frank E. Foster, all of this city. 

Articles of association have been filed with the 
Secretary of State of Wisconsin by the West La 
Crosse Lumber Company, of Campbell, La Crosse 
County. Capital stock, $18,000, Incorporators, 
John Rau, John ©, Scholler and John Rau, Jr. 


E. W. Thompson, who has been interested in the 
cotton oil business in the South for some years, has 
secured an interest with Forbes, Liddell & Co., 
Montgomery, Ala. The company do a general 
supply business, and look after engineering mat 
ters. 

A corporation has been formed at Springfield, 
Mass., With a capital stock of $10,000, to manu 
facture the Bartlett automatic elevator gate. 
Officers are: President, F. K. Bartlett; treasurer, 
W. F. Hurd; directors, these officers with F. A. 
Bartlett. 


The Rambler Roller Company, of 
Galveston, Texas, with a capital stock of $100,000, 
has filed a charter. Also the Harrisburg Manufact 
uring Company, capital $30,000, to manufacture axe 


Compress 








Send to H.W.Knight & Son,Seneca Falls, N.Y., for 





value to C., Assuming thaf the ultimate 








Catalogue of Metallic Pattern.Letters and Figures. 


feet. 


Boston capitalists will build a cotton mill at 
Chattanooga, Tenn. The building will be 100x100 


and hoe handles, wooden-ware and agricultural 


‘implements. 

















There is a very good prospect that Dexter, Maine, 
will havea new and important industry. A new 
and quite large machine shop is to be erected, and 
by A. B. Pitkin, the well-known 
manufacturer and dealer in machinery now located 
at Providence, R. I 


will be oceupied 


Keuffel & , New York. are making ex 
tensive additions to their shops at Hoboken, N. J. 


They have brought out some new steel tape meas 


Esser Co 


forlong and short measurements, that 


possess excellent qualities both for ease of operation 


ures, both 


and clearness of graduation 

The Wisconsin Company contemplates 
the erection at Rhinelander, Wis., 
to cut the timber on large tracts in Oneida County 
and in Michigan, recently purchased from Wright 
& Ketcham, of Saginaw. The logs will be railed to 
the Wisconsin and driven to Rhinelander. 


Lumber 


of a saw-mill 


The Eagle Pencil Company, of New York City, is 
the purchaser of the Bowen Pencil Factory at Gur- 
ley, Ala. It will erect new buildings and put in 
additional machinery. The main building will be 
two stories, 65x100 feet. The company will 
operate a machine shop. 


also 
Maxwell & Vincent have secured three acres of 
land inthe eastern suburbs of Springfield, Ohio, 
and will cover about half of it with buildings for 
carrying on the steel casting business, using the 
crucible process. They intend to be making cast 
ings before the middle of June. 

The Long Island Cotton Mill, of Monbo, N. C., 
formerly operated by James Brown, has been in- 
corporated, with a capital stock of $35,000, by G.H. 
Brown and J. S. Ramsay, of Statesville, and 
James Brown. The company will add 1,000 spindles 
with machinery, and an electric light 
plant. 


necessary 


A stock company has been organized in Spring 
field, Mass., to manufacture the Bartlett automatic 
elevator gate. The capital stock of the company 
is $10,000, and it is organized under the name of the 
Bartlett Automatic Gate Company, with F. K. Bart 
lett president, and W. F. Hurd, of Bridgeport, Ct.. 
treasurer. 

The Porter Foundry and Machine Company, of 
Pittsburgh, Pa., is building a 50x50 foot addition to 
its foundry, and will soon make further additions, 
all of which will fitted out with im 
provements and operated by steam power The 
company is behind in orders, never having known 
a busier season 


be modern 


The Greenway Lumber Company, capital stock 
$16,500, divided into 165 shares of the par value of 
$1°0 each, has been incorporated at Kansas City. 
Mo. Charles Hammett and John H. Tschudy own 
fifty-four shares, John L. Lane fifty-five, and L. E. 
Davison and William Huttig, Jr., 
the capital stock. 

Samuel T. Williams, Baltimore, Md., writes us: 
After adull winter we are having quite a revival 
of trade. Mysmall vertical engines are in demand, 
and we are building a number of them—all for 
electric lighting. We are @ompelled to work at 
night to catch up with orders. The demand is for 
four, eight and twelve horse-power engines. 


one share each of 


J. Hammond, 
Forge, Second avenue, has 
ten at Mansfield, 
will proceed at once to 


It is understood that W 
of the old Pittsburgh 
closed the purchase of 
Pittsburgh district, and 
erect a mill, which will include a tin plate plant 
Hammond was presented by the residents of Mans 
field with five acres. With the fifteen acre plot he 
has room tospread himself. 


formerly 


acres 


The mill now being erected at Fall River, Mass., 
for the Kerr Thread Co,, of Newark, N. J., will 
125 feet wide, 96 feet long, and five stories high 
The cost will be over $100,000, and the contract re 
quires the mill to be ready for occupancy by Oct. 1 
The capacity of the mill at first will be 24,000 to 30, 
000 spindles, but eventually the company hope to 
have 60,000 spindles in operation 


be 


A certificate of organization of the Paterson 
(N. J.) Novelty Ribbon Company has been filed in 
the County Clerk's office. The capital 
$75,000, and is divided in 750 shares, of which the 
par value is $100. The incorporators are Charles E, 


stock is 


Meding, of Paterson; Arthur Lemisen, of New 
York; Frederick Horandt, of Astoria, R. I.; Freder 


ick G. Yorks and Eugene Stephenson. 


John W. Harrison, of the 
Shickle, Harrison & Howard Iron Co., of St. Louis, 
Mo., will build pipe works at Bessemer, Ala. A site 
has been selected, and contract for excavating and 


Thomas Howard and 


grading awarded The main building is to be 
80x100 feet, and will, with other buildings, store 
yards, etc., cover about forty acres of land. 


Capacity of plant is to be 200 tons per day, and it is 
expected to commence operations by October 1. 


A mammoth new manufacturing plant will be 
built by the Milwaukee Bridge and Iron Company 
in Milwaukee, Wis. The main building will be 600 
feet long and 100 feet wide. There will 
second shop, 60 feet wide and 180 feet 
several smaller buildings for various 
Exclusive of new machinery, the plant will 
$175,000. About 200 men are employed in the pres 
ent plant, but in the new establishment the work 
ing force will be increased to about 500 


also be a 
long, and 
purposes 


cost 


The woolen mill, shoe factory and other indus 
tries at Oldtown, Maine, have resumed operations 


after ashort shut down owing to high water in 
the Penobscot. There is an excellent prospect at 


the present time for the establishment of addition 


al industries. A cotton mill and a mill for the 
manufacture of knit goods are already talked 
of, The vast power at Oldtown Falls and Gil 
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man’s Falls is attracting the attention of manu- 
facturers. 

The Citizens Fuel Gas and Lighting Company, of 
Burlington, Ia., has been incorporated, with a 
capital stock of $300,000. The incorporators are 
Messrs. W. D. Gilbert, M. A. Johnson, Chris. 
Mathes, Chas. Starker, Jas. W. Smither, Chris. 
Geyer, D. D. Robinson, R. M. Raab, T. W. Barhydt, 
Philip M. Crapo. The charter of the company 
runs for twenty years, and it will begin business 
when one-third of its capital stock is paid in. Fuel 
gas will be supplied both for heating and incandes- 
cent gas lighting. 

A big land purchase has just been made at New- 
burypcert, Mass., by the Newburyport & Amesbury 
Street Railway Company, and a power plant is to 
be established for running the electric lines of the 
company inthis section. The erection of a brick 
building is to begin at once—100x70. It will be 
equipped with a new engine and two large dyna- 
mos. The purchase includes 25 acres, and on the 
space not used for power-house will be erected 
paint, machine and repair shops. This improve- 
ment will necessitate the expenditure of about 
$100,000. 

Amendatory articles of incorporation were filed 
last Friday. by which the authorized capital of the 
McCosh Iron and Steel Co., of Burlington, is in- 
creased from the present limit of $200,000 to $500,- 
000. This large addition to its stock is rendered 
necessary by the extensive additions now being 
made by the company. The additions being made 
will nearly double the force of men. This is one of 
the manufacturing industries that is doing a great 
deal for Burlington, and it now bids fair to become, 
at no distant day, the largest establishment of the 
kind in the United States. 

At the annual meeting of the Taunton (Mass.) 
Electric Lighting Company, P. H. Corr was chosen 
president; Nemus Page, treasurer; Mortimer West- 
coat, corporation clerk. Directors: A. G. Williams, 
P. I. Corr, N. Page, George W. Colby. A dividend 
of seven per cent. was declared. It was voted to 
increase the capital stock to $50,000, to build at 
once a two-story brick building, 50x50, to putin 
three new engines of 200,90 and 75 horse-power 
respectively, the last ror supplying motive power, 
and to change the system of incandescent light to 
the alternating. Other improvements are under 
consideration. 

A correspondent of the 7roy Times writes from 
Amsterdam, N.Y.,as follows: **The Amsterdam man 
ufacturers state that the reports going the rounds of 
the press that the knit goods business is dull, are 
exaggerated. Most of the manufacturers have 
orders enough to keep them operating their mills 
forsome months to come. The Morris Mills are 
now teing operated day and night, and with two 
sets of machinery. The firm has orders enough 
ahead to run for two years. They are now running 
ona large Government order, Two sets of operat 
ives are employed. Now the tariff bill has passed, 
it issafe to say that, so far as Amsterdam is con- 
cerned, it will soon be * booming’—at any rate such 
arethe opinions of the knit goods manufacturers. 
The Little Falls knitting mills are being operated 
on full time, and two or three are run duy and 





night. A manufacturer says that all the mills 
could run day and night if the firms desired to 
do so.’ 
——_- +> 
The Mechanical Engineers, 
Last week our report of the Cincinnati 


meeting of the engineers closed with the dis- 
cussion of Mr. Nagle’s paper on Automatic 
Sprinklers, following which was a paper by 
Prof. R. C. Carpenter, entitled Tests of 
Several Types of Engines, Under Conditions 
Found in Actual Practice. The paper ismuch 
too long to admit of even a fairly complete 
abstract being printed here, without which 
the discussion would be without significance. 

The paper by the same author on Com 
parative Tests of a Hot Water and a Steam 
Heating Plant, gave details of tests of such 
plants working in greenhouses that were 
alike and standing together. The 
seemed to show that the hot water system 
was much the more efficient and economical, 
though Charles E. Emery and C. W. Nason 
took the ground that the experiments were 
conclusive only for the given heaters and ar- 


results 


rangements generally, and that it could not 
be concluded from them that hot water heat- 
ing systems were necessarily more efticient 
in all cases than steam. 

A third paper by Prof, Carpenter, on the 
use of kerosene in boilers, we published last 
week. 

The of the 
drive about the city, which was to have taken 
place in the afternoon, and Saturday’s pro- 
gramme was taken up in the afternoon, the 


rain caused a postponement 


first paper being by Mr. E. J. Armstrong, 
entitled, ‘‘A Use for Inertia in Shaft Gover 
nors,”” published in full in our issue of May 
22. This was followed by a paper on 

‘A GOVERNOR FOR STEAM ENGINES,” 
Mr. 


The 


Jesse M. Smith. 
governor, which is the subject of 


by 
this 








paper, was designed on the basis of the fol- 
lowing propositions : 

First.—A governor to be sensitive must be 
as free as possible of friction. 

Second.—To be powerful the forces which 
are in equilibrium must be large compared to 
the resistance of the valve to be moved. 

Third.—In order that the shaft may not 
be thrown out of balance by change of posi- 
tion of the governor weights, these weights 
must be symmetrical. 

Fourth.—That the engine may make long 
runs the joints of the governor must be so 
constructed as not to require oil, or be capa 
ble of lubrication while in motion. 

The centrifugal governor has assumed an 
almost infinite variety of forms, from the 
fly balls of Watt to the shaft governor of 
the modern high-speed engine. In all forms, 
however, the motive power is the centrifugal 
force of a weight. The centripetal force, 
which equalizes the centrifugal force of this 
weight, has been supplied by gravity, by the 
pull of the main belt, by springs, by inertia 
rings, and by the centrifugal force of other 
weights, 

Various devices have been added to prevent 
or modify the ‘‘ racing” of governors due to 
too sensitive adjustment or friction in the 
joints. Air and fluid dash-pots, connected 
directly and through springs to the moving 
parts of the governor, have long been used 
with more or less benefit. 

The lamented John C. Hoadley was among 
the 
which the valve was actuated as well as regu- 
He has had many 
followers who have profited by his experience 
and added their mite, until we have to-day 


earliest to design a shaft governor in 


lated by the governor. 


many governors which give excellent results. 
In every governor the forces are in equilib- 
rium, just as the weights on a scale beam are 
in balance ; and whenever this equilibrium 
is disturbed by change of speed the parts 
seek new positions in which they will be again 
in equilibrium. The ease, and therefore the 
promptness with which the parts move to 
a new position depends, not upon the resist- 
ance of the valve, nor the friction of the 
parts which are constantly in motion relative 
to each other, nor to the weights, nor springs, 
but to the friction of the parts which were at 
That is, the fric- 
tion of the joints of the governor proper, be- 
ginning at the eccentric disk and ending with 
the flying weights. 

The friction of the valve, valve connections 
and eccentric strap, taken as a whole, is a 
variable quantity passing from zero to a 
maximum and back to zero twice in each 
revolution. Its mean value, however, is, or 
may be made, reasonably constant by the 


rest relative to each other. 


modes of lubrication in general use. 

The friction of the joints of the governor 
is quite another force. 

With a constant load and steam pressure 
the parts assume a certain position, and do 
not leave that position until after a change of 
load or steam takes place. The 
parts being in relative rest, they adhere to 


pressure 


each other somewhat, and if the oil becomes 
gummy or scarce, as it may during a long 
run, they adhere quite firmly. When the 
change comes, the forces try to overcome this 


Sriction of rest, but the instant motion begins 


the friction is greatly reduced, and the forces 
which overcame the friction are unbalanced, 
and the weights move way past their proper 
In the effort to overcome the fric- 
tion the speed has changed from the normal, 


position. 


and when the weights do move they move 
too far and allow the speed to change in the 
opposite direction. We then have ‘racing ”’ 
more or less severe, according as the joints 
are well or poorly lubricated. It is this fric- 
tion of the joints of the governor, and not 
the friction of the connections, 
which prevents the use of the isochronous 


valve and 
governor, or an adjustment of spring closely 
approaching isochronism. 

In a successful governor for close regula- 
lion it is not only necessary that friction of 
the joints be small when the engine is first 
started, but that it will remain small during 
along run of, say, 200 or 300 hours, It 
therefore very desirable that the joints be 
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made so as to require little oil, or be capable 
of lubrication, positively while in motion, 





The governor which is the subject of this 
paper was designed in 1883, and has been 
applied to a number of engines with unbal- 
anced as well as balanced valves. 
in Figs. 151 and182. 

A small shaft B is journaled in the hub of 
the Y wheel, and is parallel to the main 
shaft. The eccentric, whose center is at D, 
is fixed to one end of the shaft B, and the 
cross-arm d to the other. The center of the 
eccentric may thus move about B, across the 
shaft, and produce the variable valve motion. 
Each end of the cross-arm d is connected by 
a link C to an arm ¢, pivoted at P. The fly- 
ing weight W fixed to the arm a, also pivoted 
at P, tends to move outward as the speed in 
creases. It is resisted by a weight H acting 
on the arm +, also pivoted at P, which moves 
inward when W moves outward. The spring 
S, whose axis is radial, also acts on arm 3, 
and assists the weight # to urge W inward. 
The valve resistance V also assists the weight 
Hk. The armsa ¢e¢ are all formed in one 
piece. The weights W and Z and spring S 
move as nearly as possible upon radii from 
the center of rotation. For the purpose of 
reducing the friction to a minimum, the pivot 
P, which sustains the greatest strain, and the 
bearings at the ends of arms 4, are made in 
the form of knife edges of hardened steel. 
They require little or no oil, and are enclosed, 
so as not to gather dust The joints of the 
links C support little strain, and are usually 
made simple pin connections. The eccentric 
being mounted on the small shaft B, which 
has a long bearing in the hub of the fly- 
wheel, requires little force to move it. The 
shaft B may, besides, be oiled while the en- 
gine is running, by means of a small pipe 
extending from the center of the main shaft 
to the middle of shaft B, so that the friction 
here is also reduced to a very small amount. 
This governor is readily adapted to run in 
either direction. The forces being in equi- 
librium, we may write the following equa- 
tions : 

WRN?® Fa = ErN* Fb+S8b4+4Ve. Equa- 
tion (1). 

WHN'* Fa = 
Equation (2). 

In which 

N = Maximum revolutions per minute. 

N’ = Minimum e of as 

Rk = Distance from center of weight W to 
center of rotation at NV rev. 

R' = Same at JN’ rev. 

r = Distance from center of weight EF to 
center of rotation at V rev. 


It is shown 


rN’? Fb + Sb4+ 4Ve. 





r’ = Same at N’ rev. 

S = Tension of spring at XN rev. 

Sa * SEN ey 

V = Resistance of valve and its parts as 


applied to center of eccentric D. 
F = Centrifugal force of 1 1b. 1 inch from 

center at 1 rev. 
The first side of the equations represents the 
moment of the centrifugal force of W about 
pivot P. The second side represents the mo- 
ment of the centripetal forces about the same 
point. Suppose, now, the parts to be so 
that the centrifugal force of the 
weight #, due to increase of speeed, shall be 
just equal to the decrease of centrifugal 
force, due to the weight H moving nearer to 
the center ; then 

Er N* F = Er' N* F 


chosen 


Tatar ae 
N'* 
= oF ul 


Subtract equation (2) from equation (1) : 
WRN* Fa — WR'N'*® Fa = (S— S') b. 
Equation (3.) 

The weight # may evidently be so chosen 
that in equation (2) the tension of the spring 
may be That is, the initial 
S = 0. 


zero. tension 


From equation (3) we then get : 


S =“ (WRN*F— WRN'F), 

which means that the spring has only to take 
up the difference of centrifugal force of the 
weight W in its inner and outer positions, 
instead of the whole of that force, as in most 
The 
short, 


governors, spring may therefore be 
and and still not be strained 
to such an extent as to fatigue the metal. A 
common compression spring, such as is in use 
under cars, has been used, and it is found 


small 
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simple and effective. If a spring breaks, the 
engine stops. The initial tension of the 
spring, which is what supplies the greater 
part of the centripetal force in most gover- 
nors, is here replaced by the centrifugal force 
of the weight 2H, which force is practically 
constant within the range of speed variation. 
It may be urged that the inertia of the 
weight # will retard the action of the gov- 
ernor, and when it is in motion carry the 
weight too far, and thus be a detriment. On 
the other hand, the inertia of H and W tend 
to prevent the change of position of the parts 
due to the rapid and great changes of the 
valve resistance. 

The mean value of this valve resistance is 
practically constant, while the centrifugal 
forces of Wand F change as the square of 
the revolutions ; so that a pound or two in- 
crease of these weights increases enormously 
the strength of the governor to overcome the 
valve resistance. Heavy weights are there- 
fore an advantage instead of a detriment, as 
they prevent the valve from controlling the 
governor by their inertia, and produce a 
governor strong enough to overcome any 
valve resistance. Results of practice show 
some of the best regulations with the initial 
tension of the spring zero, which corresponds 
to the greatest value of weight #. It is evi- 
dent that equation (2) may be satisfied with 
any values of S’ and # 

from S’ = O and # = maximum 
to S’ = maximum and £ = O; 
but the smaller EF becomes, the larger and 
longer the spring must be; and it has been 
found in practice that a sensitive, powerful 
governor can best be had by giving # a con- 
siderable value. 

In every centrifugal governor a change 
of speed is necessary to produce a change of 
the position of the parts, and of the valve 
motion. Whether this change of speed be 
momentary or continued, great or small, it 
is necessary ; and the problem to be solved is 
how to reduce the change of speed to a 
minimum and still have a stable governor. 
In the governor under consideration, the 
regulation is obtained by heavy weights and 
light springs arranged in a peculiar manner, 
with friction reduced to a minimum, in con- 
tradistinction to light weights and heavy 
springs with artificial friction introduced to 
mollify the evils of real friction. As applied 
to a 94x12 engine, with piston valve, some of 
the data are as follows :—suppose 


Maximum revolutions.......... N= 3808 
Minimum revolutions .... .. = 800 
Variation of revolutions....... 1% 
Valve resistance varies from 0 to 
20 Ths... mean value.......... V= 10 
Initial tension of spring........ a= 0 
Moment of centrifugal force of 
W at N revolution........... = 2930 
Same at NV’ revolution ... ..... = 1850 
Increase of moment of W for 14 
variation of speed . ........ = 1080 
Percentage of increase ........ = 58¢ 
Moment of valve resistance... .. = 12235 
Ratio of valve resistance to in- 
crease of moment W ........ 
ea = 0.0116 = 1.167% 
1080 
Maximum tension of spring ... S = 470 lbs. 
Compression of spring... . = l inch 
Moment of centrifugal force of 
Bat WV revolntion ..6. 606 ee = 1744 
Same at NV’ revolution......... = 1881 
Difference of moments of #.... — 93 


If parts had been so chosen as to make this 
difference = O, the maximum spring tension 
would have been S = 482 lbs. Note that the 
moment of the valve resistance is very small 
compared to the moment of the centrifugal 
force of the flying weight—that is, about 
0.4 per cent., or 1.16 per cent. of the differ- 
ence of this moment of the flying weight for 
The valve 
motion permits a variation of cut-off of from 
0 to 0.7 of the stroke. A variation of speed 
of less than 1 per cent. between no load and 
0.7 cut-off may be readily obtained in prac 
tice, and this regulation can be maintained 
When this 
vovernor is applied to center-crank engines 


a variation of speed of 1 per cent. 


during long-continued runs 


wheel, as is becoming quite popular, “the 
eccentric can be dispensed with, and re- 
placed by a wrist-pin D' formed on the end 
of an arm extending from the cross-arm d, as 
shown in dotted lines to the left of the lower 
figure. This will do away with the annoy- 
ance generally attending the use of eccentrics. 
In the discussion which followed the pre- 
sentation of this paper, Mr. E. J. Armstrong 
said : 

The first proposition of this paper is, ‘‘ A 
governor, to be sensitive, must be free from 
friction.” It is perhaps an act of temerity to 


question this statement, which has almost 
passed into an axiom among engine builders, 
but as the writer has in another paper made 
mention of good effects from a small amount 
of governor friction, a statement of reasons 
for that belief may be in order. 

In several experiments made by the writer 


Fie 151. 


steady, and in order to work as satisfactorily 
spring reduced so as to govern less closely ; 


friction originally present was an element of 
stability, and acted to prevent too rapid, and 
consequently too great changes in the posi- 
tion of the fly-weights. The valve resistance 
changes the direction so rapidly, that in a 
reasonably heavy governor, the inertia is suf- 
ficient to prevent any serious disturbance of 
the governor system by it. But, unless the 
governor friction is greater than the valve 
resistance, it would seem that there must be 
some vibratory movement caused. If a 





Fig. 1. 


change the position of the fly-weights, the 
amount is aided half the time by the valve 
resistance, and half the time opposed by it ; 
the sum of the two forces will move the fly- 
weights much further than their difference 
will, consequently, the fly-weight will hitch 


again permits a balance of the centrifugal 
and centripetal forces. This is offered 
rather asa theory than asa statement, the 
experiments referred to not having been 
carried far enough to prove that this action 


probable explanation of the behavior of the 
governor experimented with, and of the 
thousands of governors successfully running, 
in which the governor friction is greater than 
the difference in centrifugal force, due to the 
change in speed when the load is varied. 





with valve connections outside of the fly- 


In the paper under discussion, mention is 


apparently showing that the small amount of | 





governing might be obtained by the use of | the two forces in equilibrium. 
anti-friction devices, the result was not at all | balance each other at one speed, they will do 
as was expected, The governors became less | so at any other, and it is hard to understand 


| 


| 





along until the changed position of the valve | 


actually takes place ; only to suggest it as a | 


11 





made of the centrifugal force of the wel, | 
acting in lieu of the initial tension of a spring. 
Now, the use of a spring in a fly-wheel gov- 
ernor is to furnish a resistance constant for 
any given position, to the centrifugal force 
of the fly-weight, which varies with every 
change of speed, in order that, when a 
change of speed comes, the difference between 
the constant and inconstant forces may 
act to change the position of the governor 
system. 

On page 6 of Mr. Smith’s paper he says : 
‘Results of practice show some of the best 
regulations with the initial tension of the 
spring zero,” which means that for one position 
of the governor, the spring has no strain 
upon it, and that the entire centrifugal force 
of the fly-weight is opposed by the centrif- 
ugal force of another fly-weight. For that 
particular position of the fly-weight, there 
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some time ago, to find out how much better |can be no difference caused by speed between 


If they will 


how any governing can be obtained under 


as before, had to have the initial tension of | the conditions ; for any other positions of the 


governor, the conditions are different. The 
fly-weight W has moved away from the 


shaft, and the weight FE has been drawn 
close, so that W has a greater centrifugal 
value than #, the difference at the speed 
desired for the governor being supplied by 
the spring, which is now under tension ; 
when a change of speed occurs, the force 
acting to move the governor is the difference 
in centrifugal force, which would be caused 
by the change in speed ; for a fly-weight hav- 
ing a centrifugal value equal to the differ- 
ence between W and #, an amount which 


change in the engine speed occurs, acting to! would seem rather small for quick govern 





Fig. 2. 


ing, and liable to make sluggish action of 
the governor, with a considerable less value 
for H, the force acting to move the fly-weight 
when a change of speed occurs, becomes 
greater, and the governor becomes of greater 
power and stability, capable as it has proved 
itself of governing under the 
most exacting conditions. It may put the 
whole problem ina clearer light to say, that 
for any given position, the governor, so far 
as governing is concerned, is the same as 
it would be if the fly-weight only had a 
centrifugal value equal to the difference be- 
tween W and #, and the remainder of the 
weights were replaced by one of equal inertia 
divided between the eccentric and its fly 
weight. Only an amount of fly-weight 
which would balance the spring can be 
taken as having anything to do with shifting 
the eccentric, and this amount varies with 


successful 





the position of the fly-weights; the remain- 
der of the weight is simply inertia weight. 
Prof. John E. Sweet, who had intended to 
be present at meeting, was detained 
at home, and his discussion of this paper was 
accordingly presented by the secretary. The 
diagrams and description were not presented 
at the meeting, but have been furnished us 
by Mr. Sweet in order to make the discussion 
complete, it having been his intention to give 
them at the meeting by aid of the black- 
board, had he been present. His complete 
discussion therefore is as follows : 

The author of the paper, in his third propo- 
sition: says, ‘‘In order that the shaft may 
not be thrown out of balance by change of 
position of the governor weights, these 
weights must be symmetrical.” 

It so happens that this statement is not 
true. In a single-ball governor, if the 
weight of the eccentric and its attachments 
balance the governor ball, and moves in the 
opposite direction on a line through the center 
of shaft, it will balance it in all positions. 
Even if this were not true, in the single- 
cylinder engine the unbalanced weight of 
the reciprocating parts exceeds the weight of 
the governor ball, as perhaps ten to one, so 
that—with the unbalanced single ball at its 
worst, it would be unnoticable, in the engine 

If the weights shown at A and B, Fig. 1, 
be coupled by the lazy tongs arrangement, it 
goes without saying that they will balance 
in all positions, and that the center of gravity 
of the system is in the center of the shaft. 

In Fig. 2 the same system is moved to one 
side of the shaft, and the center of gravity is 
at C, no matter to what extent the balls A 
and B are moved. 

Then, if a counter weight be placed in the 
wheel at D, the wheel will not be thrown out 
of balance by any shifting of the governing 
weight A, and that holds good, even if the 
weights A and B do not move on a radial 
line, provided they move in opposite direc- 
tions. 

If the above be true, then Mr. Smith’s third 
proposition cannot be correct. 

As direct evidence, we run the single-ball 
governed engine at all speeds while resting 
on a greased iron plate without ary fasten- 
ings whatever, and without any evidence that 
the single ball disturbs the balance. 

I am unable to understand, and hence un- 
able to refute Mr. Smith’s mathematics, but 
in one at least of his conclusions I am confi- 
dent he is in error. 

If the weight shown at # in his drawing 
has sufficient centrifugal force to resist the 
centrifugal force of the weight W, at 25 re- 
volutions, it will do so at 250 or any other 
So that it hardly 
seems true that the governor can be made to 


the 


number of revolutions. 


work without more or less initial tension on 
the springs, nor does it seem as if there would 
be any great gain in doing so, if it could. 

Were all the balls concentrated in one, its 
inertia would be equally efficacious in resist- 
ing the disturbing influence due to friction 
of valve. And as the one weight would have 
a greater range of motion than the average 
of the four, likely it would be more service 
able than in the form shown. 

The best part of the paper is the statement 
‘*that the governor works well,” which I am 
ready to believe, if the weight H is small 
enough, as I am that there are others that 
work well also with less pieces. 

Prof. R. H. Thurston’s discussion (which 
was also presented by the secretary) was as 
follows : 

Iam much interested in the paper and the 
new form of governor which it describes, 
and would be glad to get more particulars of 
its performance, especially as to the manner 
in which it meets those sudden variations of 
load often met with, especially in electric 
lighting, those which take place in an in- 
stant, and without preliminary fluctuations, 
The principles enunciated in the introduction 
to the paper are well stated, and it is to meet 
the requirements thus formulated, that in- 
ventors of governors have been seeking new 
and more perfect devices, from the days of 
Sickels’ and Corliss’ inventions, and especially 
since the demands of the finer textile manu- 
factures and of electrical work have become 





so exacting. 
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1 would add one more to the list, and say : 
Fifth.—That the governor may act not 
only promptly and powerfully, but with ac- 


curacy, it must include some adjustment or 


some special mechanism that shall insure the 
quick the re- 
quired position, to give equilibrium between 


movement of its parts into 
driving power and load, between effort and 
resistance, instant by instant, and thus evade 
the ill effect of inertia in throwing the gov- 
ernor beyond the right point at each sudden 
change. 

There are, I think, two ways in which this 
result may be attained: The use of a dash 
pot, offering rapidly augmented resistance 
with of displacement, 
while allowing moderate rates of movement 


increasing velocity 
without appreciable impediment, isa familiar 
method of meeting this demand, one which 
has been long in use in nearly all classes of 
construction. In some cases | think it may 
be that the regulation of the ex- 
aggerating action of inertia is effected by 
the friction of the valve motion itself ; which 


found 


pins the mechanism fast at certain points in 
each revolution, and compels the exact ad- 
justment of the steam distribution to but a 
limited extent in each of several revolutions, 
How far this may prove useful or desirable 
It 


would be an interesting matter for investiga- 


action it is impossible at present to say. 


tion 

In the form of governing which is here 
described I see what appears to me a very 
interesting and probably useful arrangement, 


which, whether so intended or not, will per-. 


haps prove to give a similar effect. The 
weight W is so suspended that any quick 
movement of the engine will jerk the wheel 
ahead or back, accordingly as the load is 
dropped off or thrown on, in such manner 
as to produce, in consequence of the inertia 
of the weight, a relative motion of W and 


the other parts of the governor, which must | 


result in quick closing or quick Opening, as | 
/at a ratio one-third greater than the increase 


the case may be, so as to the more promptly 
meet the tendency to acceleration by a_re- 
the The 


sponsive action of valve-motion. 
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substitution of knife-edges for pins and joints 
of the usual sort is obviously an important 
modification in the direction of improvement, 
and especially as insuring a constant and per- 
manent sensitiveness. It is unquestionably 
very desirable to dispense with all lubricated 
It is in 
these directions that Professor Sweet has been 
and 
with this end in view we have just attached 


joints in any governor of this class. 


so long and so successfully working ; 


to the first of the straight-line engines, that | 


built in the Sibley College shops of Cornell 


University, a governor designed by Mr. E. 
S. Bowen, of the University, which is with- 


out joint, and absolutely frictionless. It has 
proved to be most satisfactory ; the steam 
distribution and the regulation have been 


found all that could be desired, and more 
than would usually be expected of any gov- 
Never- 
theless, where provision is made for steady 


ernor of any one of the older forms, 


and sure lubrication, the action of the origi- 
nal Hartwell governor, or of any of its bet- 
ter class of successors, can usually be made 
more accurate than any of the Watt gover- 


nors. I should expect thoroughly good 
work from the governor here described. 
There was some further discussion of the 


paper, some of it illustrated by blackboard 
sketches, and the author, in closing, said that 
there were of course many points which 
must be finally settled by the results of actual 


practice, some of them being of such a 


nature as to make their determination by cal- | 


culation impracticable. 
a 


Railways Entitled to Some Gratitude. 


The liabilities of the railroad system of 
this country are $10,000,000,000. They paid 
out in dividends $1,000,000,000 tast year. 
They carry annually one-half a billion of 
passengers with a very small percentage of ac- 
cidents. They have increased their facilities 


of population. More than one-tenth of the 


entire population of the country live directly | —they fully recognize that fact, and are will- 
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| orindirectly by railroads, yet, in spite of these 
facts, which cannot be contravened, there is 
ever to be found rampant antagonism to 
railway interests. In New Orleans the antag- 
onism amounts to folly. One does not re- 
quire to be a political economist to arrive at 
the conclusion that the benefits this city re- 
ceive directly or indirectly from the several 
lines of road running into it are indeed very 
great. 

The idea has been deep sown and taken 
good root that railroad companies are the 
legitimate prey of any one who can make 
them disgorge. When an untoward accident 
occurs that is detrimental to a railroad com- 
pany’s interest, such as was that which oc- 
curred on the Illinois Central line, whereby | 
its travel has been stayed, instead of A4waken- | 
ing public sympathy and regret, a feeling | 
seems to be prevalent that no evil could be 
too great that would lessen the dividends. 
But of course they are not stockholders who 
harbor such feelings. It cannot be denied 
| that the several railroad companies, whose 
roads run through the sections of country 
that has either been inundated or threatened 
|by that dire misfortune, have done all in 
their power to counteraci the ravages of the 
flood. The work performed by the Ilinois 
Central Company and the Mississippi Valley 
Company has been of a nature so gigantic as 
to almost exceed belief. The companies not 
only recognized the fact that they had the 
selfish mode of guarding their property from 
total destruction, but also were aware that 
they are, in the true sense of the term, the 
| public’s servants, and that, being se, it was in- 
'cumbent on them to do all they could to give 
| their masters good service by not permitting 
‘transit to be hindered. To that end the 
|companies not only labored to secure their 
| lines from destruction, but also when a stop- 
page occurred at once formulated plans by 
which the public’s convenience was not one 
bit retarded, either in personal travel or in 
| the transportation of merchandise. The rail- 
| road companies are only the public’s servants 


| ing to do servants’ work. Both servants and 
| slaves have rights—and surely one of those 
rights is respect. The officials of the several 
companies whose termini are in New Orleans, 
from the president down to the man holding 
the most subordinate position, are worthy of 
our respect, for they at all times are willing 
and anxious to do what they can to pro- 
mote the comfort of aud to evince courtesy 
to their patrons—the general public. No 
better proof of this statement could possibly 
| be adduced than what occurred recently, 
when the excursion train on the Illinois Cen- 
tral was belated at Manchac. The officials 
of the road at once did all in their power to 
assist the excursionists, supplying those short 
of money with that necessary evil, and 
doing everything that could be thought of 
to promote the comfort of the travelers 
and assuage their anxiety. Certainly it 
was their duty to do so. It is pleasing to 
think that there were those who recognized 
the railroad officials’ desire to serve them, as 
the letter of thanks published in the papers 
showed. The public did doubtless suffer 
inconvenience—great inconvenience—but the 
railroad company was not to blame. The 
misadventure was caused by Him who is 
more powerful than all the railroad corpo- 





rations on earth.—New Orleans Evening 
News. 
——~ 
Personal. 


Mr. F. G. Tallman, for the past six years 
superintendent of the Beaver Falls Mills, of 
Carnegie, Phipps & Company, Limited, for- 
merly the Hartman Steel Company Limited, 
has resigned his position to take effect June 
Ist. 

Se eae 

It is said that water-works in the United 
States and Canada have about trebled in the 
last ten years, growing from 660 in 1881 to 
1,900 to-day. The capital invested is $500,- 
000,000, their annual revenue is $50,000,000, 
their mains are 30,000 miles long, and they 
have 2,000,000 taps. 
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HOLYOKE, MASS. 





Lathe 
Tools 





STEEL 


64 & 66 So, CLINTON ST., 
CHICAGO, ILLS. 


For Taps, Dies, Punches, Milling Cutters, 


and Planer Tools, Cold Chisels, Edged 
and Hardware of all kinds. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA, 


480 PEARL STREET, 
NEW YORK, N. Y. 





Saws. Machinists’ 
on trial. 





MONTGOMERY & CO0., 106 


Improved Screw Cutting 
Foot and Power 


Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 


LATHES 


Tools and Supplies. Lathes 





Fulton St., New York, Gen'l Agents, 





Tensile 





OBIN 
BRONZE 





Send for Circular, 


Rods for pum 
for pump 


Strength upwards of 79,000 /bs. per sq. in. 


Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


ps and bolts. Yacht shafting. Rolled sheets and plates 
inings and condenser tube sheets, &c. Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers, 


NEW YORK. 








MPROYED 
PUMPING 


MACHINERY | 


Bro ABE OA 
SAA RBA GAHAN T LAC RAR 


113 Federal St., 


93 Liberty - 


NEW YORK. BOSTON, 
For Send 
Every for 
Class New 
of Work Illustrated . 






Loc 





BETTS MACHINE (COMPANY, 


METAL-WORKING MACHINE TOOLS 


FOR 


omotive, Bridge and Engine Builders. 
Railroad, Car and Machine Shops 


AND 


lron and Steel Works 
Generally, 
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There is about one-half as much money 
invested in building and loan associations in 
the State of New Jersey as there isin sav- 
ing banks, and the difference is constantly 
growing less. 

ome 

The French Chamber has: just passed a 
bill imposing three months’ imprisonment on 
any master, overseer or workman who, by 
threats of dismissal or refusal of services ou 
the ground of connection with a trade union, 
interferes with the liberty of the subject. 





-_ 

An American inventor has been busy over 
the horse collar fastener. This is an im- 
provement in fastenings to be applied to 
horse collars which open at their lower 
ends, and consists in the novel construction 
and arrangement of two metal plates adapt- 
ed to be applied to collars of avy size, to 
form an easily operated and efficient locking 
device.—IJnvention. 

Well, when a whole harness fastening is 
so easily operated that the horses can get 
into place and a fire engine be ready for the 
road in five seconds, what chance does an 
inventor stand? He ought to tackle some 
‘‘long-felt want.” 





Machinists’ Supplies and Iron. 
New York, June 7, 1890. 

Iron—American Pig—The Thomas Iron Co. has 
notified its customers of a reduction on all deliver- 
ies made after June Ist to a basis of $18 for No. 
1 Foundry, and $17 for No. 2. Consumers con- 
tinue to buy in a moderate way, and only in such 
amounts as are needed for current use, though the 
production of well-known furnaces is mostly ab- 
sorbed by deliveries on contracts. 

We quote Northern brands No. 1 Foundry, $17.50 
to $18.50: No. 2, $17 to $17.25. Southern brands No. 
1, $16.50 to $17: No. 2, $16 to $16.25. 





Bar—The demand has been fair during the week, 


but prices rule in buyers’ favor. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2, round lots on dock. 

Copper—Nv large transactions are reported, those 
going on being simply to cover immediate wants. 

We quote Ingot Cakes and Wire Bars at 143¢c. to 
1444c. Common casting brands are somewhat ea- 
sier, at 123¢c. to 1244c 

Lead—The market has ruled quiet, with little 
speculative interest. Prices rule at 444c. to 4.35ce. 


Spelter—The demand has been moderate. Prime 
brands are quoted at 5léc.; Choice, 534c. 

We quote Ordinary brands of Western, 5.45¢. to 
5.50c.; Choice, 55¢c. to 534c.; Refined, 634c. to 7e 
Silesian, 6%Ke. to Te. 

Tin—There has been an advance in London, 


which has caused prices to rize somewhat here, 
and had the effect of checking the jobbing demand. 
Prices have ruled at 21.40c. to 21.70c. 

Antimony—There has been a moderate jobbing 
demand, quotations being for Hallett’s, 19¢c. to 
1914¢.; Cookson’s, 25c. to 26e. 


Lard Oil—The ruling price is 53c. for Prime. 








+* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 380 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Mech. draftsman desires situation. O.B..Am.MAcH. 


Situation wanted by an exp’d mec hanic al drafts- 
man, graduated in Sweden. * Good,’’ Am. MAcu. 


Wanted — Position as sup’t or foreman of machine 


shop. First-class refs. Box 25, AMERICAN MACHINIST. 
Wanted—A first-class pattern maker. Steady 


work and good pay to the right man. Address Box 


16, AMERICAN MACHINIST. 

Foreman wanted to take charge of a machine shop; 
competent to manage men, and exp’d in steam en- 
gine building. Address N. M., AMERICAN MACHINIST. 

Pattern Maker—first-class—wants a situation to 
have charge. 16 years’ experience; age, 32; one 
year as foreman. Box 23, AMERICAN MACHINIST. 

Wanted—At once; first-class draftsman. <Ad- 
dress, with full particulars, The Shaw Electric 
Crane Co., Milwaukee, Wis. 

Wanted—A first-class pattern maker; one acquaint- 
ed with saw-mill machinery. Address D. J. Murray 


138 








State ex 
The 


Wanted—A few first-class machinists. 
perience, age, habits, etc., and give reference. 
Canton Steam Pump Co., Canton, O. 

Wanted—Six first-class machinists and two pat- 
tern makers; steady work. Rents and living cheap. 
Address Haxtun Steam Heater Co., Kewanee, Ill. 

Wanted—Draftsman; one accustomed to general 
machinery and millwright work preferred. State 
exp., wages wanted, ete. W., Am. MACHINIST. 

Wanted—A first-class foreman to take charge of 
about 40 men building iron working machinery. 
Address Box 28, AMERICAN MACHINIST. 


Wanted— Mechanical drawing to do at home. Ad 
dress E. E. O'Daniels, with Geo. H. Eaton & Co.. 
Sta. 14, Mt. Washington ave., Boston, Mass. 


Experienced mechanical drafteman, age 25, tech 
nical school graduate, wishes situation. New York 
or vicinity preferred. Box 27, AMERICAN MACHINIST. 

Wanted—A draftsman familiar with steam boiler, 
engine, heating and ventilating work. Address, stat 
ing exp., refs., and compensation exp’d. Box 26, 
AMERICAN MACHINIST. 

Wanted— At 
tern makers. 
ence, 
Mass. 

Wanted—Several first-class machinists for lathe 


once; two first-class wood pat 
Apply by letter, stating age, experi- 
and wages expected, to T. H. E. Co., Lynn, 


and plane work. Steady employment to reliable 
men. Apply, with references, to the Westinghouse 


Machine Company, Pittsburgh, Pa. 

Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
tind steady employment and liberal wages. Ad 
dress Morgan Engineering Company, Alliance, O. 

Draftsman Wanted—Presses, dies and general 
machinery. Write, stating age, where last em 
ployed, and salary expected, tothe Dover Machine 
Works, Dover, Delaware. 

Wanted— Foreman for small brass foundry within 
150 miles of Chicago. One used to getting out first- 
class snap flask and moulding machine work. State | 
age, experience and salary expected. Apply to | 
C.S. H., AMERICAN MACHINIST. | 
Wanted—Mechanical draftsman as ass’t on metal- | 

| 





working machinery; one with technical education 
and one or two years’ practical experience. Steady 
work and good pay to competent man. Fitchburg | 
Machine Works, Fitchburg, Mass. 
Wanted—A Ist-class moulder for a small foundry; 
principally on engine work. Must be able to handle 
a few men and push things. To an intelligent 
young man of good character this is a good open 


| Ohio. 


| had 


economical managemeut of men. A draftsman and 
designer of automatic and interchangeable machin 
ery, tools, jigs, ete. Box 14, AMERICAN MACHINIST 





be MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion, 
Cheap 2d-h'd Lathes & Drills. S. M. York, Cley’d.O. 
Koopman’s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ free. 
Crescent Mfg. Co., Cleveland, Ohio. 
Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 
Wanted—Customers for our new Radial 
C. H. Baush & Sons, Holyoke, Mass. 
Pulsometer Pumps, 2nd-hand, in good order: very 
cheap. Maslins, 165 First street, Jersey City, N. J. 
Engineers wanted to send their addresses and re 
ceive free a 2cent book, “Hints and Suggestions for 
Steam Users.” Lord & Co., P.O. Box 1262, Phila., Pa. 
Wanted—In a well-equipped machine shop, job 
work or some light machinery to build. Address 
A. H. Anthony, Jewett City, Ct 
W ood- working machine and a few specialties suit 
able for shafting and steam fitting trade to be had 
on royalty. Box A, AMERICAN MACHINIST. 





but 


specialties 


Drills. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 


Cincinnati, O. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Secale Resolvent Co., 
Pittsburgh, Pa. 


Sale—A first-class small machine shop in 
Large business one ngine s. ete. On leased 
ground. Will sell at a bargain on long time if sold 
at once. Ill health cause of selling. Address E. E., 
South Oil City, Pa. 


We 


For 


recently 
only 


bought outa machine shop which 
been in operation 18 months, and have 
the following tools in excellent ¢ rondition, whic h we 


































































































Scotch Pig—The demand has been slow and for Mfg. Co., Wausau, Wis. mg. a ee oe MACHINIST. | will sell at a mode st ng price, viz. One, 24x21’ 
small lots. Wanted—Position by practical draftsman and Wanted—Position as sup’t or foreman by a young | engine lathe, one 24” x” planer, one ’ heavy 
We quote Eglinton, $19 to $19.50; Dalmellington, machinist, 25, technical education. N.Y. City or | man, 35, successful in the systematic manufacture | shaper. | Lane’s hmaey and Machine Works, 
21.25 to $21.50; Coltness, $24.50 to $25. vicinity. M., AMERICAN MACHINIST. of machinery and mechanical devices, and in the | Huntingdon, Pa. 
= 4 9 
a a SF] REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 
a. PP No. INCH. PRICE. No. INCH, PRICE 
a 1 4... 80.60 10 why $1.35 
| 4 } a AE LO WonoLSON FILE CO. — > 2 .% 7 Ul 1 1.45 
OE = Bevel i 12...8 1.60 
<— _ ees 4d 114 80 13... 3146... 1.80 
& WaLoIN 5 =p ree a 5 .14 80 14 i 2.10 
os . cc BE 6 13g mis) 15 116 2.75 
“—s eae here 9 16..5 3.25 
P 7 7 ; 2 8 8 134 1.10 17 54 4.00 
ct = yon sy J rr eae 9 2 20) 18 .. 6 5.00 
aa 1 Set to2in. 7.80 Full Set.... 31.10 
} TaGHT Wa = Cc. WW. LeCOUN'T, south Norwalk, Conn. 
> anes — 2 
Arcata = 
dy > JUST PUBLISHED. 
Deemed NICHOLS 4 — iis | 
Rafi ' 7 1 Vol. 12mo., cloth, $1.50. 





FITCHBURG MACHINE WORKS 
Manufacturers of M ETAL-WORKING MACHINES. 





OFFICE AND WORKS, 


13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.) 





SSAmAS & SMITH, PROV., R. |. 





Milling 

Machine a 

TO INVESTORS OR MANUFACTURERS, 
—Is now in practical use, 


POR DALE S525 


Address, NOTTAD, 


E. DES MOINES, IOWA. 








—A dezirable article to manufacture, 
—A line of heavy machinery 
Which has been well tested. 


Box 44. 





FOR 
ENGINES 

& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & (C0., 


184 Washington Street, 
BOSTON, MASS. 


HIGH 
SPEED 











UFFA 


EI 


BUFFALO 


TILES 


Cco., eOrrcarc N.Y. 





THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York. 
In 







Writ- 
ing Men- 
tion this 


Paper. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, 
(Registered English Patent Agent According to Act of 
Parliament,) 
252 BROADWAY, NEW YORK. 
European Patents obtained at low rates and sold 
on Commission through London House. A good 
invention is worth as much in Great Britain as in the 
United States. Competent draftsmen employed on 
the premises, and special terms allowed inventors 
also obtaining their U. S. patents through the 
Agency. (CORRESPONDENCE SOLICITED.) 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
$10 Walnut St., Philadelphia. 


t @ Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 payes, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any onein any 
part of the world who will furnish bis address. 


SAVE BELTING. 





SATARA Belt Dressing 
is the only preparation of 
ind that preserves belting 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 



















Scroll Saws, “Hi Catalogue 
Circular ‘ree 
Saws, Lathe of all our 
Mortisers. Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





while making the running of | 
loose belts possible, anc 

doing away entirely With 
| Sipping belts. 


SAVE POWER. 








MANUFACTURED BY 


SAVE LABOR. — | ennoy & Briggs, 


SAVE MONEY. Haverhill, Mass. | 


Order 35c. Trial Package. | 








SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


BY 


FREDERIC A. HALSEY, 
MECHANICAL ENGINEER, 
FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM 


D. VAN NOSTRAND COMPANY, 


23 Murray and 27 Warren Sts., New York. 
Copies sent by mail on receipt of price. 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY Chief American den 


SHEFFIEL D, | * JOHN ST., NEW YORK. 


BNGLAND. 
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BEST Es! 23 
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Cold Medal, rE a a - 





WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means for do- 
ing work, Sold subje ct to trialin your 
shop. Send for Price. List ‘atalogue. 
F, & JNO. BARNES CO., 
aaa 1995 Kuby St., Roc <FORD. ILL. 


WORTHINGTON 
Independent Condenser 











INLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 


height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
|ERIES COTTON and WOOLEN 
| MILLS 
'HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA 
ST PAUL 


BOSTON 
ST LOUIS 


CHICACO 
SAN FRANCISCO 








AMERICAN 


MAOCHIN Ist 


[Jong 12, 1890 











blishe 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 
CYLINDER, 4 in. x 4 1-4 in. 
T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St.,N. VY. City. 


feta of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Kod and Rock Shaft and Br rass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 





GLEASON MACHINE TOGLS 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 





156 OLIVER ST., BOSTON. 
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QLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


For cutting the teeth 01 gears ; one 
Duplex Cutter cuts a pitch from 15 
teeth to a rack inclusive. 

Kept in stock from 4 to 36 pitch 
and warranted. Circular and price 
list free. 


R. M. CLOUGH, 
MERIDEN, CONN. 











DROP FORGING. 


SPEIRS & MOORE, WORCESTER, Mass. 


fs PARK MFG. c0., 



















Partan 

> street, 
Boston, 

ae Mass. 

‘\HE most reliable under varying steam pressure of any 


injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. The only Automatic Injector 
that will thoroughly drain itself when shut ae thus pre- 
venting freezing. Machine Guaranteed 


INJECTORS AND JET APPARATUS 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


> MACHINERY. 


poe ial facilities for Accurate 
or 








Bevel Gears cut theoret- 
ically Correct. 








McFADDEN CO. 


1025 MARKET ST., PHILADELPHIA, 





LACKAWANNA 
GREASE CUP 


win Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATES lt CONVENIENCE in opera- 
tion yet attained in any device for the 
\ lubrication. of machinery. Works 
a: | A Ganalty wellin every possible position. 


= Lackawanna Lubricating Go., 


41 Coal Exchange, Scranton, Pa. 


SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containivg 
them. Any of these issues can be ordered 
through any newsdealer, or of the publish- 
ers direct, at the price then ruling, viz.: 
5 Cents a Copy. 


1886. 


Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 

Foundry Practice, Various Articles on. By Robt. E. 
Masters, appearing in 16 issues. 

Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 
24. 


By F. W. 


Foundry Practice, Articles on. By Foundryman. 
{(L C. Jewett.) Aug. 14, Sept. 25, Dec 18. 

haa | Practice, Articles on. By 8. Bolland, May 

, 22, 29, June 26, July 10. 

The iccton Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H. Babcock and C. A. 
Smith, July 3, 24, Aug. 7 . 14, 21.Sept. 25. 

Machine Shop Cost and Time Accounts. By A. J. 
Shaw, Henry Metcalfe and C. A. Burton, April 


8, 17, May 8. 

Tests of Iron. By David S pace, April 17, Oct. 20 

Traction on Grades. By A. Ropes, Oct. 80. 

Wilson’s Valve Gear for Loc ites nl Oct. 30. 

Casting Face-plates Face Up. By David Spence, 
Oct. 23. 

A Job of Shaft Straightening. By F. L. Johnson, 
Oct. 23. 

Inventory Valuation of Machinery Plant. 
lin Smith, Aug. 7. 

— a Cast-iron Sheave. 


By Ober- 
By P. S. Dingey, July 


e ‘dredge Boiler designed by Norman Wheeler, 
Ju 

Core i with Rotating Back. By Thos. Wathey, 
July 24. 
Universal Table for Lathe Change Gears for Screw 
Cutting. By Joshua Rose, July 24. 
Gating, Clamping and Securing Chaplets 
thew Wiard, May 1. 

Printing Frame and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 

Some Pressure Tests. By C.O Sine, Nov. 27. 

An Expanding Sendpel trator Tapers. By Chas. 
8. Beach, Nov. 27. 

Core Making in Foundries. 


By Mat- 


By David Spence, Nov. 


Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14. jl 

Rolling Conic Sections Applied to Gears. By Geo. 
B. Grant, Nov. 6. 

Ninety-inch Belpaire Fire-box Boiler, Nov. 6. 

Spacing > aa Milling Machine. By Chas. S. Beach, 


Aug. 2 

Engine 3. By J. G. Tramis, Aug. 21. 

Traction and Adhesion. By A. B. Ropes, Aug. 28. 

Internal Key-seating on Milling Mac ines. By A. 
B Landis, April 17. 

Tapping Holes in Boilers. By A. B. Landis, April 
24. 

How to True Emery Wheels. By L. Best, April 24. 

Work and System inthe Drawing-room. By C. L 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 

Aug. 28. 

Moulding a Screw or Worm without Cores. By 

George Allge, Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. 

Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. 

Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 
A. G. Brown, Sept. 4. 

Truing Up and Replac ing Milling Machine Centers 
with Accurate Alignment. By A. B. Landis. 
Jan. 16. 

Methods of Working and Tempering Steel 

W. Goodyear. Jan. 9. 

Slotting ool. By J. J. Bingley, May 8. 

How to Make Clean Solid ¢ a iy at Least Possible 


By James F. 


By Chas. A. 


By §. 


Cost. By Matthew Wiard, April 10 
Truing Milling Machine ¢ ‘enters. By W. R. Ballou, 
April 10. 
By Chas. 8S. Beach, April 


Lining Engine Lathes. 
10. 


By J. G. Tramis. April 10. 

By A. B. Landis, April 10. 

By John J. Grant, April 10, 

By Fred. H. Colvin, 


Steam Piping. 
An Equalizing Dog. 
Screw Cutting Dies. 
Some Handy Shop Tools. 
April 3. 

Moulding Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3. 
¥urnace for Heating Long Bars. By W. G. Rich- 
ards, April 3. 

Cutting Tools—Roll Turning. 
Oct. 16 

Bycreane Forging. By J. Richards, July 10. 
‘Box ” Jig. By C. E. Simonds, June 19. 

Pion Testing Machine. By Wm. Merrill, Feb. 6. 
Boring Deep Holes. By ‘A. B. Landis, Mar. 27, 


May 8. 7 
Working Steel and By S. W. 
Feb. 13 


By 8. W. Goodyear, 


Iron. Goodyear, 

Inventory Valuations of Patterns. By W. E. Mathe- 

son and others, Jan. 9, Feb. 13, 20, Mar. 6 

Making Cast-iron Hulf Boxes. By A. J. 

Feb. 6. 

Draining Steam Pipes. 

Brazing and Welding Iron. By J. F. Hobart, 
Mar. 6. 

Deep Holes by Continuous Boring. By A. B. Lan- 
dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20. 

Compound Engines for Stationary or Factory Pur- 
poses, By W.H. Hoffman, April 24, May 1, 

Engineering Subjects, Articles on. By W. H. Hoff: 
man, Mar. 13, July 24,31, Aug. 21, Oct. 9. 

Self-contained Engines. By W. H. Hoffman, Feb. 27 
Mar. 6. 

Curving Qualities of Locomotives with High and 
Low e Yenters of Gravity. Oct. 16. 

Making 1 sarge Spur Gear Wheels. ‘By P. 


Shaw, 


By W. E. Crane, Feb. 6, 


8. Dingey, 


Normal T heory of the Gear Tooth Curve. 
B. Grant, Mar. 13, 20, Oct. 9. 
Return Tubular Boilers. By Wm. 

Dec. 4, 
Chimneys for Steam Botlers. By W 1 Lowe, Mar. 
May 15. By F. A, Halsey, May 
Raliroed Cost Cards and Expense Ae April 24. 
The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 
Mechanical Arrangements rs fake 
ty Cable Railway, Mar. 20. 


By Geo. 


Lowe, Nov. 27, 


. Hudson Coun- 








PITTSBURGH. 


HALL DUPLEX ‘X STEAM PUMPS. 


Send for 1890 Cat 1890 Catalogue. 


HALL STEAM PUMP CO, 


31 LIBERTY ST., NEW YORK. 


CHICAGO. 





ST. LOUIS. paneer it es 























THE Davioson STEAM PUMPS AND PUMPING ENGINES, 
“i BEST MADE 


FOR ALL 
SITUATIONS, 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


NEW YORK. 


77 LIBERTY STREET, 
BRANCH OFFICES: 5; OLIVER STREET, BOSTON. 








PRESSURE Len: a cppARATUS 
DENSIN 


A = 
POWER PUMPS. a a a oe 


JUNCTION 
mANTOWN ELPHIA, 
GeRMANT HEA PENNA. 















GIANT” 


and 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
Forcing Water and 
other Liquids. 

Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 
RUE M’F’G Co., PHILA., PA. 

CATALOCUES FREE. 




















\ THE CHAMPION DLACKSMITH’S LEVER FORGE 


PRESSURE BUOWERS, Faw Beow! 
Suet. = meth FANS. Browns. 
LEVER & CRANK BLOWERS, 
PORTABLE FORGES. 
VRE BENDERS & SHRINKERS. 

















5 
Maslin's Pate pt St Steam Pap 
€ 

Cheapest B.. Best od 5 — 
bre Handling DIRTY and GRITTY 
LIQ IDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- dj 
tion, Water Works, Railroads, Mining & 
General Hydraulic ‘Purposes. Write or call 
for Circulars, JoHn Mastin & Son, Sore | 


Manur’rs, 175-167 Ist ft., Jersey City, N,J.§ 












Cen | Malanyiz PUMP_<&. 3) 
Tt eines FROM a7 918 civ EK 


Sa sol eae 


WR 
PRICES 4n° 
DES EEN 
Cincut! 
fae DuzeN air 


SOLE MAKE MAKERS. _ 


INNaT.C.( ROMS) 


CROWELL'S POSITIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu- 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 ibs. can be obtained, and main- 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 
HONESDALE IRON WORKS, 


HONESDALE, PA, 


i rac F) GINCIN 











SSHABTLES: BULL Doge 





CLASS “A,” 


This style is made from 1-2in. to 11-2 in. No wrench re 
quired. Can’tslip. Satisfaction guaranteed. Write for Cata- 
logue showing the different sty les, 


MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CO. 





UNIVERSAL RADIAL’ 
RADIAL DRILLING MACHINES 


—. THREC DESIGNS. SIX SIZES 
URES 


| ~ EMBODY ALL DESIRABLE FEAT 


—* PRIGES $450 Gi UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINNA U.S 











VALLEY PUMP 60., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 








LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 

Working by direct action of steam, Has no 
valves or other working rts,and cannot 
get out of repair, canno'! free ze,and will 

ump ashes, waste, or anything that can en- 
be ar the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO 


4 Fletcher Street, NEW + 








P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, BTC 





ROOTS’ NEW ACME HAND-BLOWERS 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


& S. TOWNSEND, Gen. Agt. ¥ 22 CORTLANDT ST., 
COOKE & C0., Selling Agts, NEW YORK. 


In Writing, Please Mention Tis Paper, 


‘ 
b 
4 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 
After the fullest investigation, have just ordered a battery of 402 H. P, of Harrison Safety Boilers for the large addi- 
tion now being built to their extensive works. 
Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. 9 No. Pryor Street. 


POND ENGINEERING C0., 


CONTRACTING ENGINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. 


send for ILLUSTRATED CIRCULAR. 
St. Louis. Chicago. Kansas City. Omaha. 


THOS. H. DALLETT & 60. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 


NEW YORK, N. Y. MINNEAPOLIS, MINN. 
41 Dey Street. 707 Lumber Exchange. 





THE ne wae 











Over fifty years’ competition has proven 
this system of boiler to be the best in ever, 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
im J.E.LONERGAN &CO. 


211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POr 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable ” 
Trap. 

1888 Catalogue 
free on application. 


FRISBIE FRICTION 
PULLEYS = CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE 


Expanding Lathe Mandrels 

















BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 





fu beep 





SEND ror CIRCULAR AND PRICES, 


CEO. A. BARNARD, 


Steam 


15 CORTLANDT ST., NEW YORK. 























W. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 


WHT 
ull 


MANDRELS takes 
ta 7 


Set of 8 
from 


Wosteott Ghul Gp," Oueda Steam Engine & Foundry C, nsia I Yisedeh 


SCROLL COMBINATION LATHE CHUCKS. 


Manufacturers of all a of 


~» LATHE AND DRILL 


BoTE 


over a 


QD bat et et et 


aw 
Pe 


SEND 
FOR 


strated Catalogue, 


Diameter 


49-16 in. 51-2 i 
6 in. 512 
| 71-2 in. : 
| -8 in. 12 
314 in. 15 
oO) 
4 


13 AND 4 Jaw 


Will hold in 


HT side of Jaws 


1 





2. is LS in. 


WESTCOTT’S PATENT 





HYDROSTATIC Mi ACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
ELECTROTYPE PRESS. &e., &e. 


WATSON & STILLMAN, 
204, 206, 208 and 210 E. 434 St., N. Y. 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








““THE HORTON LATHE CHUCK” 


veAR the tests and been the STANDARD for FORTY 





Over THREE Hl munoeen ai sizes aa styles of Chucks, made ana 
kept in stoc 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN ,U.S. A, 
SEND FOR ILLUSTRATED PRICE LIST, 








THE HARK 
Ae: 


THis 1s NOW 


HE Salas 
rere 144 
S14 ae) 


|\V°0 O Coz 
\AVe7 Oto Ja 
|W22 O to % 
So : 


oe 


$ 8 





**SWEETLAND” 


CHUCKS 


= SEND FOR DISCOUNTS. 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN, 


INDEPENDENT CHUCKS. 


, 1887.) 








(See Am. Macuinist, Nov. 5 


Before buying Chucks of this phi write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23. Canal St., Chicago, Western Agt. 


36 FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 








H. WHITE, 44 N. 4th Street, Phila., Pa. 





Steel Balls from +s inch to 2% inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE, 


GEO. SIMONDS, pit 
CHAUNCEY SMITH. 
EZQWARD SAWYER, TREASURER: 

SOHN JS. GRANT, SUPERINTENDENT: 





¥ — 
VICE PRES'T, 









by the JIMOND) patent process. 


HTCHBURG MASS MSA 





SIMPSON’S CENTRIFUGAL SEPARATOR 


AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Etc. 

Also Keystone Feéed-Water 
Heaters and Purifiers, Key- 
stone Belt Pumps, Simpson's 
Centrifu al Evhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


, KEYSTONE ENGINE AND 

Z MACHINE WORKS, 

FIFTH AND BUTTONWOOD STS., PHILA 
Or, A. 7. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 








INDIA 


SILVER LEAD 


FOR SMOOTH CASTINGS 
Lar THE SURFACE OF MOULDS anp GATES. 


JOSEPH DIXON CRUCIBLE CO., 










\Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 





HARLES Mi LYS ie 
BS ENGRAVER on WOOD\ 
‘ANN’ ST. # NEW YORK: 





nDAR aD) Rl LL CHUCK 


TFORD DRILL CHUCK: 


of THE 


world | 


17 COMBINE S THE 


, MAXILIULT OF EF FICIEICY ano DURABILITY wire 


THE MINIMUM OF PRICE 
SOLD BYALL DEALERS. 
5 allt 


Xen} URED mM AN wy SEND FORNEW DESCRIPTIVE 
MOY CHANG 


Emery Wheel 


§ & Styles & Sizes, 


CATALOQUE OF CHUCK'S: 


HARTFORD, CONN. 
Tool Grinder, 


SPRINGFIELD 
Saery Wheel Mfg. Co, 
Successors to 

ha ringfield 

Glue & Emery 
\ Wheel Co., 


Bridgeport, Conn. 
Western Branch, 
18 and 20 
West Randolph St. 
Chi C66 
I). 












Guaranteed 
Satisfactory 


WRITE FOR 
1)’s’d Circular 
No. D. 
Patented Sept. 
25, 1883 


ONILV3SH 
SUBAIIg 19}EM 


"WHOM SHL 








Atovavu, 52 e22 Pou 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa, U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 


Lots of 1,000 lbs. and over.......$2.00 @ I 
Lots of 600 lbs. and over....... 2.25 8 b 
Lots of 100l]bs. and over,...... 2.50 @ b 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings 
given upon application. 











A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption of a Be rryman 
Feed Water Heater and Purifier in their 
steam plant, were at last, owing to the 
cost of fuel, induced to put one in. 

In less than a month they found a sav- 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest- 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 
91 Liberty St., NEW YORK. 


Feed Water. Heating & Purifying. 








SPRUE CUTTERS. SHEARS. 





THE STI 





203-207 Centre Street, NEW YORK. 


TOGGLE-JOINT DRAWING PRESSES, 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition (889, 
FoR SUPERIORITY PRESSES, DROP HAMMERS 


AND DIES. 
LES & PARKER PRESS CO., 


MIDDLETOWN, CONN, 
















































16 AMERICAN MACHINIST [June 12, 1890 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
# operation requiring high, even and controllable 
¥ temperature. 


No, S80 NASSAU ST., 
NEW YORK. 


Quickx-Action VISES, 


For Pattern Makers and Wood Workers. 





THE 


) KEYSTONE 
ae. = HANDLE. 
ee © a permanent ant 


___._ attaching Hammers and all Edge Tools to 
Handles. Address 


E. H. BROOKS, LEBANON, PA. 


Tron Planers from 
16” to 36” wide by 
any length. 


HC. PEASE & (0, ad 


Worcester, Mass. 
















One Pull 
One Way 
_| to either start 
| or stop ma- 
chine. 
Self - locking 





belt and clutch 
shifter; fits — 
bar now in use 


Pease [ron Planers. SAMUEL C. ‘ROGERS & CO., eines, 8. Y. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. | A Cc H l N E R WYMAN & GORDON, 
x36 in.x12 ft. inclusive carried in stock. For Redue ing and Point ting Wire, 


WORCESTER, MASS. 
HILL, CLARKE & CO.,||f | esrecutiy sosrteo ro poring wine a es DROP FORGINGS. 


156 OLIVER ST., BOSTON, MASS, || For Machines or Information, address the 


| Manufacturer, 
bot Power tomo ana| | 18. W. GOODYEAR, Waterbury, Gt. |MEAVY ¢ A 5S T ‘ N G Ss" RON 
CUONSULTING «> | AMQROESTER MACHINE SCREW CO. LIGHT BRASS 


> MECHANICAL ENGINEERS 












































95 LIBERTY ST, siya Crete | ass!" 4 ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
Bl sore ot aromas Bacal ERIE, 11th & 12th STS., JERSEY CITY, N. J. 


ge’ ae ot Ot oh 


Manufacturers of Set, Cap &|GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 
Machine Screws, Studs, etc. 


A MODERN COUNTERSHAFT. 


ATTENDS TO ITSELF. 


economy as engine. 
Ac — d to all kinds of En- 
gines, Send for Circular. 














—THE— 


Vance Lightning Flue Cutter 





For removing Flues from Locomotive — Stationary sy vilers. 


a One man can cut five hundred ( one end)inaday. In use inthe 

A new and Perfect Friction Clutch. Self-oiling le ading Railre ae ame ops x4 the eS ountry ‘ co pm —_" mn Cutter 
throughout. Self-oiling pulleys at do not spill. ? or removing 2 in., 2 in. and 3 in. flu ”). Sent 
Tested by one soar use. "le ae ule waa } on approval to Ri ake 0 Liberal Discounts to the Trade. 


money. 


THE STATES MACHINE CO., 





’ VANCE TUBE GUTTER CO., Geneva. N. Y. 




















R. B. Place and Commerce St., NEWARE, N. J. i | 
5200 Copics of ‘PRAY’S BOOK,” 

CLUTCH PULLEYS AND] "00 veane_witH INDICATOR BOYNTON & PLUMMER, 
CUT-OFF COUPLINGS ([*\cunWitey's sons, 63 E. 10th sta NYO Manufacturers of 
JAS. HUNTER & SON, —— Shaping Machines, 

North Adams, Mass. | JHE MOORE -<=™™5 Drilling Machines, 
ie Bolt Cutting Machines. 


FINE LAPS, DIES, REAMERS, Exc. |4WiITE C0, | 


Philadelphia, Pa. 


PAT. SPIRAL FLUTED/ ric lon 





Send for Catalogue. 














LIGHTNING AND GREEN RIVER SCREW PLATES. _ Clutch 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


tae STEELY" 











wer ors lus — 

L. S. ‘STARRETT, 4 
FINE TOOLS,|| | 

s = 























ESTABLISHED 1859. Couplings > 
HOWE, BROWN &CO.,L't'd, Mfrs., Pittsburgh, Pa. | 9, ee 
BRANCH OFFICES: {2 Cliff St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. . TUTTO 














ta Taper Attachment. 
ra Automatic Feed. 


t=" Compound Turret, 
WITH SWIVEL AND SET-OVER. 


t=" Quality Guaranteed. 
t=7° Workmanship on this 


Lathe equal to any 
in America, 














tt” We manufacture a full line of 


MONITOR LATHES 


e be = WITH PLAIN AND AUTOMATIC TURRETS. 
IMPROVED = SQUARE, 
Is’x G’. = 77 ARBOR, 


CABINETTURRETLATHE 9 FOX and 


=| - ce —— SPEED LATHES. 


LARGE VARIETY OF 


4 ~ Turret, Chucking and Boring Lathes. 
a Specialty. — Chucks, Slide Rests, &. 


EASTERN HOUSE, THE LODGE & DAVIS MACHINE TOOL CO, WESTERN HOUSE, 


64 Cortlandt St, NEW YORK. WORKS, CINCINNATI, OHIO. 68 & 70 S. Canal St, CHICAGO, 
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MORSE TWIST DRILL AND MACHINE COMPANY New Sedtors, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


















NGINE sashes Hand Lathes, Foot Lathes, Upright pee 
and Mil Machines. Agents, M MANNING, MAXWE 
* MOORE, it ERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON*® MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 
Iron Working Machinery. a] ;: 
IMPROVED PATENT IRON = a ry. 
PLANERS A qe 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


L. W. POND PLANERS. 


FOR QUICK DELIVERY. 
One Planer 38 in.x38 in.x10 ft. 
One Planer 44 in.x40 in.x12 ft., with 2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST.,; BOSTON, 
















MASS. 
































New Haven Manf’g Co., 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
ALMOST READY 


OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery.\_ 


MANY NEW FEATURES. 


JONES LAMSON MACHINE C0,, 


SPRINGFIELD, YERMONT. 


SEND FOR IT. 


COS & BENDS 








m IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








4, 5 and 6 Ft. SWING. 





H. BICKFORD, 


LAKE VILLACE nN. 


| one AND TURNING MILLS, 





GHEAPEST 


el 
2) 





STYLE. = 


H.B, BROWN & CO. 


E eae HAMPTON, CT. 





MACHINISTS? FINE TOOLS, 


| STANDARD TOOL CO., ATHOL, MASS. 


| Catalogue and Price List free. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co.,"%?° Detroit, Mich. 


** Eclipse’ Hand Pipe- Cutting 1 


No. 1.—Powerful, inex- 











Vfachines. 


pensive, simple wn construc- 
tion, Cuts and screws pipes 
to 2-inch. Easily carried 
about 

“ECLIPSE” Nos. 2 and }. 


These are powerful and most 
eficient : 
machines 





PIPES, with whi 

east ly cmt 

2 Cuts an id. rews 2% to gin 

No : 244 tobin 

It will pay you to write us for 
particulars 

PANCOAST & MAULE, 
paper.) Philade iphia 
pe We also dail ad Power Machines. 


an 


ipe 


h one man « 


tian hy read o-inch p 





a MM 


COFFIN SLEIGHTON? SYRACUSE,N.Y ¢ 
1 2 3 


Cobtbbtb bbb bi 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 

















oy 







> ES | 
3 @@UFFELRESS = 
£\ *) rqeuF ELEESSER Cy 


i FACTORY, HOBOKEN, N. J. 


Manufacturers of 


Drawing Materials, Etc, § + i 
Superior Swiss Drawing dio V Ye 


X\ Kc! el) 
\ 
~~. ==: ments, Extra and Best Quality, - 
German Drawing Instruments, 


apes ‘ili Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 


Catalogue to professional people on application, 














UN atey Visca oa 


* MILLING MACHINES 


EXCLUSIVE a 2RECIALTY | 


tl s 2 THE CINCINNATI MILLING MAGH C° 
->CINCINNATI. O-- 








‘TEEL WIRE FOF Of one MN 








a) W. C. YOUNG & CO. iiss st 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








D SADNDERS SO, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


oe Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





wy ence. 
a No links, levers, springs, ca 


list to 





ADAMS 


Automatic Bolt-Threading & Nut (Tapping Machine 
Made in all Sizes to Cut from 1-4” oe". 


The simplest and most durable mac ian in exist- eee, 2 
The threading head is made entirely of steel. : 


rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 







ps, cases, bloc ‘ks or die 














Made in 3 Sizes, viz: No. 1. Holds 0 to 4” 


5) ‘ iy’ 
2. ae 0 to oe 


alae Oto 


TRUMP CHUCK. 
The CHEAPEST and BEST. 


WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U, S. A. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 D to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


SWEET’S 
Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 














Issues of the AMERICAN MACHINIST, March 
22d, April 12th, May 10th, July 12th, 1884, con- 
taining Our Original Exposure of FINK?2S 
LUBRICATING MIXTURE HUMBUG, 
sent by mail, at 5 cents per copy, postage paid. 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS, 


BEAUDRY & C0, 
(Formerly of 
Beaudry’s Up.- 
right Power 
Hammer,) 
Sole Manufacturera, 
‘ Also Manufac- 
z turers of 


Hard Coal Heat- 
ing Forges, 
Reem 4, Mason B'dg. 





















CURTIS & CURTIS, 

66 CARDEN ST,, BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER. 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 





| ron 


MACHINISTS” SUPPLIES 


—SEND TO— 


CHANDLER & FARQUHAR, 


BOSTON, MASS. 
Catalogue on Application, 











The most useful 
patented improve- 
mentindrillpresses 


IP | for years is applied. 


Over 1,000 in use. 
Buy the latest and 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 











Spindles driven 
with single, endless 


| 
Dwight Slate Machine Co. 


HARTFORD, CONN. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


Almond Drill Chuck, 


; Sold at all Machinists’ 
eed) Supply Stores, 


em 

wm” T.R. ALMOND, 

83 & 85 Washington St 
BROOKLYN, N. Y. 


GUIDE 
m PULLEYS 


FOR 
LIGuT 
BELTS. 

JOHN ROYLE & SONS, PATERSON, NN, J. 


belts. Large drivin best. Special ma- 
paler 8, tightener anc chinery to order. 
variab ble speeds pro- Catalogue of fine 
vided tools free. 






















DAMPER REGULATORS. 





Our Steam Damper Kegulator 
machine in the market. 
it. 


is the most perfect and simplest 


Price, $60 and $100, Any one can apply 
Send for circular to Mason Regulator Co., Boston. 
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~ WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


Hamilton 
OHIO. 





THE LOM & AUSTATTER UL 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


, Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, ‘ 


THE OPEN. SIDE IRON PLANERS 


STANDARD ales = PLANER, Sizes 80’, 36”, 48’, 60”, 


desired length. 
OPEN-SIDE EXTEN S10 PLANERS, Sizes 72” wide x 48” 
high x 10’ long, up to 120” wide x 72” high 
x 20’ long. 
Open-Side Frog and Switch Planers. 


Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


ASME | MACHINERY C0. 
VELAND, 
ACME BOLT & RIVET HEADERS, 


“Tecan a 
Acme — & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 


ene CAPACITY 10,000 to 






















PAT. DEC, 5, 1882. 
PAT. DEC. 4, 1883, 
PAT. AUG, 25, 1885, 





DIFFERENT 
* KINDS. 


TILE 
Machines 


100,000 PER DAY. 
Full FACTORY OUTFITS 


“eacnensesess 










mOUMP CARS. 
PUG MILLS. 
ELEVATORS. THE LATEST & BEST INVENTIONS. CLAY CRUSHERS. 


eatcisc'ts THE FREY, SHECKLER COMPANY, BUCYRUS, OHIO, U.S.A. 






Catalogue to 








eCorliss Steam Engine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE’? 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE? 
Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for’ the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-calied ‘‘/mproved Corliss Engines,’" and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Gonuiss Parcit Venmean Tosuuan Warsn Ley Bout 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


BEMENT, MILES & CO,, 


ats DELPHIA, PA,, 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


The ULLES& JONES 0, "==™ 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Png and Sizes, 


D A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 
ers, Ship Buliders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 














THE AERATED FUEL COMPANY, 


Main Street, SPRINCFIE ASS. J. RD, Manac 


FORGING AND "WELDING: BY PETROLEUM AiR BLAST. 


ALL O BURNERS! NO SMOKE, DIRT, OR ASH 

Represented “ reny OMG KETT. SON & CO., 170 Lake St., Chicago : Ww. g. COLLINS, i. m 1885 
171 Broadway, New York. CHILON JONES, Gananoque, Can. G. M. SMITH. Los Angeles, Cal. July 5, 1887 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan an@ Indiana. GILBERT & Feb. 5, 1889 
BARKER MFG. CO., General Agents for the United States, Springfield, New York and Boston. July 23, 1889 
THOMAS, SHEPARD & SEARING. Arapahoe Building. Denver, Col. 

(te We will replace in Stock or Mutual ompanies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLICATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils —_ corners that cannot be reached with other wrenches. Made ‘carirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 














Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
_ us special facilities for furnishing HEAVY CASTINGS 
| TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
' where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 


ALLENTOWN, PA. 








FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, ‘an from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any service whatever. 
60,000 CRANK SHAFTS and 50, 000 GEAR WHEELS of this steel 
now reamies prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Ba 


THE CHESTER FOUNDRY & MUCHINE C0., 


CHESTER, PA. 











Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 











TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and sepas on the same betore buy- 
ins. Try us and be convince 

We also make drawingsand blue printsand give Special 
attention to the designing of machinery for al 
purposes. Send for Blue Kook giving more informativn, 

TONES & MACE, 
MECHANICAL ENCINEERS, 

119 W. Sth Street, Cincinnati, O. 


EAGLE 8 
ANVIL 


“$3 WORKS, 
Trenton, I. J. 


The Fisher D Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anviil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 


HERRICK & COWELL, 


MANUFACTURERS 


Drill Presses, Power & Foot Presses, 

















Emery Wheel Machinery, ‘Paper Box 


sas and Special Machinery. 
ranted and NEW HAVEN, - - | CONN. 











lower price. SEND "FOR CATALOGUE, 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty 53 mediun 
or high rotativespeeds. Highest attainable Econom) 
in Steam Consumption and superior regulation guar 
> anteed. Self-contained Automatic Cut-off Engines 1: 
= to100H. P. for driving Dynamo Machines @ specialty 
Illustrated Circulars, with various data as to practical 
m Steam Engine Construction and performance, free bs 

ae mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS" W. L. SIMPSON 10 TELEPHONE Ere N. W. ROBINSON, 154 Washington St., Chicago, Ill 
g 18CORTLANDT STREET, N.Y. f ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 











THE ALBANY STEAM TRAP (00.’s 


purposes. 
We 





Bucket. 


also manufacture Blessing’s 
Patent Renewable Seat Stop and Check 
> Valves.—Send for Circular. 


vs ‘ay Steam Trap Co.,“4>929° 


BUCKET AND GRAVITATING 


a ee ee. 2S - 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in Loiler. doing away with pumps 
and other mechanical devices for such 








Grav itating. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
66 Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
COMBINED 
“OTTO'’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 





Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEATH ANGLE AND TWIST DRILL GAUGE. 


- WYKE & CO., 
ne Sr tume’ ie ee Boston, Mass. —Send for Circular 


STEARNS MFG CO. 











ENGINES from 15 to 400 ices i 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS #GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


BSRAINARD =IM@ILLING (IMQACHINES 


AND GEAR CUTTING MACHINES. 
30 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 








Beidgenorl Machine Tool Works, 


E. P. BULLARD, Prop’r. 
BRIDGEPORT, CONN., 


MANUFACTURERS OF 


ACHINE3= 
M* ——3 TOOLS, 


Engine Lathes, Brass Lathes, Boring and 
Turning Mills, Screw Machines, &c. 


And other tools always on hand and in 
process of construction. 


Address BRIDGEPORT, CONN. 


All letters relating to the past business at 
62 College Place and 72 Warren Street should 
be addressed to 74 Cortlandt Street, New York 
City, care of C. Van Brunt. 


E. P. BULLARD. 





VAN DUZEN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 


Fully Warranted 
AN DUZEN 

Gas & Gasoline Engine Co. 

50 E. 2d St., Cincinnati, O. 











Corliss - Engines 
Of the highest type, in all 


sizes, are made by 


The Lane & Bodley Co. 
CINCINNATI, O. 


The merits of their engines are 


described in an illustrated pamphlet, 
which will be sent to any one inter- 


ested. 





MACHINE TOOLS 


For Immediate Delivery. 


One Driving Wheel Lathe 70’ swing; 
One Fifield Engine Lathe 30” by 16’; 
One Lathe and Morse Lathe 32’ 
One Lathe and Morse Lathe 36” 
One Pease Planer 30’ x 30’ x 8’; 
One Pease Planer 34’ x 32’ x 8’; 
One Pease Planer 36” x 36’ 8’; special; new, 
One Powell Planer 36” x 36’’ x 12’ with 2 heads; new. 
One Pond Planer 38” x 38’ x 10’ with 2 heads; new. 
One Powell Planer 4s” x 48” x 12’ with 2 heads; new. 
One Bement Axle Lathe; second-hand. 
One Bement Slotter 12” stroke; second-hand. 

Send for complete List of New and Second-hand 
Tools, 


HILL, CLARKE & CO., 


156 Oliver St., Boston, Mass. 


MACHINERY ON HAND 


14 in. x6 ft. 
14 in. x6 ft. 


second-hand 
new. 

by 15’; new. 

by 15’; new. 

new. 

new. 





Fitchburg. 


Engine Lathe, 
= ve Hendey, plain taper, 


new 


15 in. x6-8 ft. Porter, 
* sed 16 in, x8 ft. F itchburg fair order 
2 oe 16 in. x8 ft. Hendey, new 
16 in X6-8 ft. Prentice, os 
16 in. x8 ft. Mc Mahon, 
18 in. x8 ft. Prentice, 
18 in, x8 ft. New Haven, fair 
20 in.x10-12 ft. Mc Mahon new 
20 in.x lo ft. Wright, “ 
“ 20 in. x10 ft. Fifield, ‘ 
“ 20 in. x8 ft. Wood light, good order 


25 1n. x10 ft. 


New Haven, 
30 in. x22 ft. si we 


fair order 
“ “ 


27 in.x12 ft. Lathe & Morse, new 
28 in.x16 ft Fay & Scott, ad 
ne 32 in. x16 ft. an 1“ new 


38 in, x18 ft. Teonard, good order 
A-1l order 


good order 


Niles, 
Stevens, 


“ “ 
Pulley L athes, 39 in., 2 heads, 
26-36-50 in. 
Fox Lathes, several sizes, 
Turret Lathes, 15-20-40 in. 
Cabinet Turret Lathe, No.2. Am Tool Co., 
Chucking Lathes, several sizes, 
Plane ors, 10 in.xl0 in.x24 in, 

22 in. x22 in.x5 ft. 

24 i in.x24in.x6 ft. 

24 in. x24 in.xé6 ft. 

24 in.x24 in. x6 ft. 

24 in.x24 in. x7 ft. 


new 
good order 


Hendey, sie i 
Wheeler, new 
Lathe & Morse. a 
Fitchburg, - 
Snyder, fair order 
New Haven, ad bed 


“ 
“ 


“ 


“ 


48 in.x45 in.x10 ft. Heavy pattern, 
Shape rs, 15 in, Stroke, Crank Motion, 

— 7 Trav. bead, Fite »hburg, 
17 — * Wri 


“ 9, “ 


Drills, 1 Spindle, 


good 
new pattern 
. new 

good order 
Garvin's, “ * 


20 in. Comb Whee! Lever, Prentice, new 
- 2 Back geared, - 
* 2. Self feed, F, “ 
* oe. * “ Blaisdell, w 
* oa, © * Currier & Snyder, 
* Ba. * ” “ Lodge, Davis, 

Sin, “ * “ Prentice, - 


A Large Assortment of other Tools, New and Second 
Hand. Send for Complete List. 


J.7.McCaABsB, 
68 Cortlandt St, Successor 0 E. P. BULLARD’S 
NEW YORK. | New York Machinery Wareroom:. 











Ce ae 
STEAM ENGINES 
INF — ny om 
FuLLVARIEDS 
a ai = 
Poe. TAKENS 


cow 


Fale Corliss 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE “MAKING 


REFRIGERATING | 
MACHINERY. 


Send for Special Cireular. 








FRICK COMPANY, Builders, 


WAYNESBORO, PA. 
















} ww DRILL S 
¥ Dynon —PROSPECTING. 


BAND, FRICTION 


H&ISTS), 
MINING MACHINERY. 


@0. “CHICAGO. U.S.A. 


= 
ae” 


M. e. BULLOCK MANF ‘6. 


PAYNE HIGH SPEED CORLISS J+ NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


BW. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, 


Boston, Mass. 












Clarke & Co., 


10 S. 


PLANER VISES. 


"| cae GILKERSON MACHINE Co., 
HOMER, N. Y. 


MINER & PECK MFG. CO., 


W. W., MINER, G. W, PEcK, 8. Peck, Proprietors. 
Successors to 


BEECHER & PECK, 


bole Manufacturers of 


THE PECK PATENT DROP PRESS. 


NEW HAVEN, CONN. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York. and have sold 


Canal St.. Chicago, Ill. 











The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 








LANE’S the Hot Air Pumping Engine ana Steam Pump busi- 
Foundr & Machine ness to the De Lamater Iron Works (incorporated 
y in 1889), and the Propeller Wheel business to the 
WORKS, Samuel L. Moore & Sons Co., of Elizabethport, New 


Jersey. 
In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


to 88’ swing, planing ma- 
x50''x12’, 17’'x14’’x24’, 72''x 
69''x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines, for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
8''x16” and one 10’’x20” Rider cut-off engines. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


HUNTINGDON, PA. 
Fine Upright Engines. 


The following sizes are 
carried in stock, nade in 
large quantities, with spe- 
cial tools, at special prices: 

. ee 5,6,7&9H.P. 
you want one Engine, 
<3 it wil pay you to write us. 
: If you handle large 
: BD cules, it will pay you 


CORLISS 


FOR SALE, sanes 


The Fishkill Landing Machine Co.,, 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


such as lathes from 15’’ 
chines 48''x45'’x10’, 53’’ 














CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 165 CORTLANDT STREET. 
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BROWN & SHARPE MFG. CO., |THE PRATT & WHITNEY C0., 
PROVIDENCE, R.I. HARTFORD, : - ps, 
HORIZONTAL oudie nea 
Setting pie Testing Measuring Boring Mills, | 5 ele tol pettticg 


Tools, and Reference for Sizes 
in Shop Practice. 


They are made of steel, hardened and 


accurately ground to size. 
Price of complete set (45 disks and 6 handles), 


$35.00. 
Single disks, from 60 cts. to $1.5¢. 


Single handles, from 45 to 60 cts. 


PRICE LIST MAILED ON APPLICATION, 








Western Agent, S, A. SMITH, 23 South Canal St. Chicago, Ill. 


NILES LOUOL WORKS 


HAMILTON, OHIO. 


MACHINE TOOLS. 


Car Wheel and Axle ine Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- 
off and Center- 

ing Machines. 
Car Wheel Bor- 
ing Machines. B 
Hydrostatic 
Wheel Presses. 
Car Wheel 
Jurning 
Lathe. 


NEW YORK, 
98 Liberty St. 




















PITTSBURCH, 
Lewis Block. 


PHILADELPHIA, | 


CHICACO, 
705 Arch St. 


Phenix Building. 














FTHE YALE & TOWNE MFG CO, 
STAMFORD CONN. 
NEW YORK CHICAGO, PHILA.BOSTON 


=e 


BW 








JENKINS BROS.’ VALVES. 


KE=& very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 

¥K eyed Stuffing Box and Disc Removing Lock Nut 

Xs used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


FOR IMMEDIATE DELIVERY, 


3 BACK GEARED MILLING MACHINES. 
418 x 6 CABINET TURRET LATHES. 
315 in. CRANK SHAPERS. 
2 20 in. GEARED SHAPERS. 
224 x 24 x 6 IRON PLANERS. 
512 in. HAND LATHES. 
412 & 15 in. TURRET BORING LATHES. 
(#" ALL MACHINES OF OUR LATEST DESIGNS. 


THE LODCE & DAVIS MACHINE TOOL CO., 
WORKS: CINCINNATI, O. 
EASTERN HOUSE, WESTERN HOUSE, 


64 CORTLANDT ST., 68 & 70S. CANAL ST,., 
NEW YORK. CHICAGO. 








ta SEE ADVERTISEMENT PAGE 16. 


THE GARVIN MACHINE CO 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principies. 

More economical than any we have ever used, 

Can do double the work. Most convenient. 

Best in the market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better, 

There may be as good a one made by some one else, 

but | have not seen it. 

I teel that I did wisely in buying your tool. 

We consider it a medel tool and fills the whole bill. 
Below we give the names of a few who are using 

our Pat. Drills, Gear Cutters, Shapers, etc. Machines. 


Universal Milling Machine. 


Missouri Pacific Railway Co., St. Louis, Mo.. ..3 
Eames Vacuum Brake Co., Watertown, N. Y....4 
Carnegie, Phip PS & Co., Pittsburgh, ae 
American Brake Co., St. Louis, Mo.. . acu 
Worthington Pump W orks, Brookly n, 1, ae 8 
King Iron Bridge Works, Cleveland, O. . ...... 9 
Filer & Stowell Mfg. Co., Milw aukee, Wis......3 


Hutchinson, Hollingsworth & Co., England. Saeed S 


ssa pur sourgouy SUNT ‘s18TN[g “sqI0T ‘sOOL, 


{S1OYIOM, UOIT PUY ,SISIUIQOVP JO sidINjovsnULP_ 


JOPIO 0} ZatIMIOeyNTeM 10 EpTTyY [re Joy spooy, TeIedg 





Daft Electric Light Co., Marion, 8 eae 38 

Pratt & Whitney Co . Hartford, CONG. ocesss 8 

R. Hoe & Co., New York City ides caneeee ace 

Cooke Locomotive W orks, Paterson, Oy. eae: 
Also, Standard Oi] Co, Lima, 0.; Morgan Engineerin 3 : 

Co,, Alliance, O.; Grand Trunk Railway o f Canada, Montrea f . 

( jan.) Brainard Milling Machine © - riyde Park, Mass.: Bos: 

ton Bridge Works ston, Mass. nd Machine Tool C« 

Plainfield, N. J.; Niles Tool Wks., ‘iiamilton: ©.; Geo, A. Gray Gear and Rack Cutting, Milling 

Co., Cincinnati. O, Write to and Index Drilling to Order. 


COULD & EBERHARDT, 
For Catalogue A. NEWARK, N. J. 





LAIGHT & CANAL STS., NEW YORK 


GEO. W. FIFIELD, 








Swing. Machines, 


WESTERN BRANCH, 100 “WEST athens Street, Chicago, Ils. 


THE BILLINGS & SPENCER CO., 


Manufacturers of Beach's Improved Patent Thread cutting and Diamond 
Point Lathe Tool. 


FURNISHED IN TWO S. TWO SIZES, EITHER 
SIZE WITH BENT OR STRAIGHT 
HOLDER. 





HARTFORD, CONN., 
U.S.A. 


WE FURNISH CUTTERS FOR U.S. S. 
THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 


DROP FORGINGS OF BRONZE, COPPER, IRON & STEEL OF ALL DESCRIPTIONS. 

















= 6 

5 WaRNER & =| THE POND MACHINE TOOL CO., 
= F ly of W ter, Mass. 

ga) SWASEY, ~ cin 

a CLEVELAND, OHIO. 


MACHINE TOOLS. 
Machine Tools n 


FOR 


lronzBrass 
Work. 


Illustrated 
Catalogue. 
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aS bf | BORING MILLS. 
Prt ' | Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
Ss se | patterns of the latest and best designs. 
“se %q SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
2o- NEW SHOPS, FLALNFIELD, N. J. 
2 
Fe 
S 
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Manufacturer of ENGINE LATHES 
ee JAS 


from 16to 48in. swi 
and Prices furnishe 
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Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 


(GRANT ) 


J. M. ALLEN, Presment. 

Won. B. FRANKLIN, VICE-PRESIDENT. 
F. B 
J. B. PIERCE, Secretary & TREASURER. 








. ALLEN, SEconp VicE-PRESIDENT. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 





THE G. A. GRAY CO. 
Cincinnati, Ohio. 


PLANERS 





Lathes, Planers, Drills, 
or anything in Machinists’ Tools 





or Supplies. AND ™ on 
W. P. DAVIS, LATHES nit 
Rochester, N.Y. its 
Works at North Bloomfield. ASPECIALTY. ~* _ 





PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 








TORRINGTON, GNN. 


| OMANU FACTU RERS OF 


= NETOOLS 


SENDfOR OUR CATALOGUE: 














Manufacturer 
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